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ABSTRACT

Pecorino and Van Boening (2010) introduce the Embedded Ultimatum game. The authors embed
an ultimatum game into a stylized legal bargaining framework and cross analyze the offer and
dispute behavior in this game with the same behavior in a baseline simple ultimatum game. The
current study seeks to test the replicability of a computerized version of these games.
Additionally, variations of the two games are introduced here to test the effects of specific
manipulation of the framing of the simple ultimatum game, as well as to test the effects of
specific manipulation of the offer structure in both the simple and embedded ultimatum games.
Overall it is found that the computerized embedded game replicates the hand-run game from
Pecorino and Van Boening (2010). Similar to the previous study, mean and median offers of
surplus in the embedded game are significantly lower than they are in the simple game.
Furthermore, small changes in the framing and offer structure result in significant changes in
observed offer and dispute behavior.
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CH. 1 RESEARCH OBJECTIVE
1.1 Introduction
The ultimatum game is a simple two-player bargaining game. Two players decide how to
split a lump sum of money, x, often referred to as the “pie” but referred to here as the “surplus”.
The bargaining process consists of a “proposer” making a one-time take-it or leave-it offer to the
“responder”. The responder then chooses to either accept or reject the proposer’s offer. If the
offer is accepted, the proposer’s payoff is the surplus minus the offer, and the responder’s payoff
is the offer. If the offer is rejected, both players receive zero. The game theory predictions,
which assume both players are self-interested income maximizers, are that the proposer should
offer the smallest non-zero amount possible and that the responder should accept any non-zero
offer. Thus, theoretically the proposer is in the position to capture all but the smallest amount
possible of the total surplus. Two stylized facts about proposer and responder behavior have
emerged out of the experimental literature that diverge from the game theoretic predictions.
First, average offers are around 30-40 percent of the total surplus, with the modal offer typically
being around 50 percent. Second, responders often reject offers of less than 30 percent of the
available surplus. (Thaler 1988; Camerer and Thaler 1995, also see section 2.1 below). An
unanswered question is, “How do we interpret these results and how robust are the results to
manipulation of relevant treatment variables?”
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Henrich et al. (2004) summarize the empirical research in their abstract by stating,
“…people care not only about their own material payoffs but also about such things as fairness,
equity, and reciprocity.” In interpersonal experiments, subject behavior is potentially influenced
by multiple factors. Factors that are more psychological or social in nature can have a profound
effect on the economic behavior of subjects. Examples of these factors are subjects’ private
expectations and beliefs about the experiment, as well as their social and cultural expectations.
Levitt and List (2006) argue the properties of the situation can also influence behavior.
Examples include experimenter effects, the wording of instructions, or the experiment location
and environment. Ultimatum games and similar games like the dictator game have received a
lot of attention in the literature in the last three decades.1 Although there have been many
different variations and versions of the ultimatum game, including but not limited to variations in
instructions and game structure, there are some aspects of the game that are fairly consistent
throughout the literature. An example of such consistency is in the way that payoffs for the
responder and the proposer are determined in the event that the offer is accepted. It is typically
the case that if the offer is accepted then the responder’s payoff is equal to the proposed offer and
the proposer’s payoff is equal to the surplus minus the offer. Given how payoffs are determined,
the proposer’s offer choice is the amount of the available surplus that is going to be offered to the
responder. For example, if the surplus was literally an apple pie, then the proposer’s choice is
analogous to cutting out a piece of the pie and offering it to the responder, and the responder’s
choice is then to accept or not accept the offered piece of pie. If the responder accepts the offer

1

The dictator game is a two-player game similar to the ultimatum game, however, like the name
entails the proposer’s offer is final and there is no response or second decision by the second
player. See 2.2 below for more on dictator games.
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then she keeps the slice of pie and the proposer gets the remainder. This type of offer and payoff
structure is referred to here as the “offer structure”, and has been the standard choice and payoff
structure for the ultimatum game in the literature.
This dissertation addresses an important research question regarding the framing of the
payoff structure in the ultimatum game. In one of the experimental treatments, the proposer’s
payoff is equal to his or her offer rather than the standard payoff structure where the payoff for
the proposer is the surplus minus the offer. In this context, the proposer’s offer is more akin to a
demand. Accordingly, the amount of surplus being offered to the responder in the demand offer
is equal to the available surplus minus the offer. The offer and payoff structure is referred to here
as the “demand structure”. Using the apple pie example, it is as if everything is the same as it is
in the offer structure but the roles of proposer and responder have switched. In the demand
structure the proposer cuts out a piece of the pie and shows it to the responder, if the responder
accepts, then the proposer keeps the slice she or he cut out and the responder gets the remainder.
Offers made in this alternative demand structure will be referred to as demands. Regardless of
the game structure the proposer makes some type of offer of how to split the surplus and the
responder then chooses whether to accept or not accept the proposed split. A strictly rational
economic model would treat both the proposer’s and responder’s choices in the two different
structures as isomorphic, but given the behavior reported in the literature, human decision
makers may view the choices as more heteromorphic.
This research question is addressed by investigating the proposer and responder behavior
under these two structural variations of the simple ultimatum game, here after referred to as the
Offer game and the Demand game. The two games are differentiated by whether the proposer is
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making an offer or a demand. The Offer game is based on the standard simple ultimatum game.
As such, the proposer’s offer in this game is the amount of the surplus that she is offering to give
the responder. The Demand game is a variation where the proposer’s offer is the amount of the
surplus that she is “demanding” to receive. Accordingly, the surplus offered to the responder in
this structure is the total available surplus minus the demand. Once again using the apple pie
example, suppose that there are two people sitting side by side at a table. Let us refer to the
person on the left as person A and the person on the right as person B, and furthermore that in
front of the person on the right sits the apple pie. In the offer structure, the person on the on
right, person B is the proposer and the offer is the slice of pie that is cut from the whole pie.
Accordingly, if the responder, person A, accepts, then person A gets the slice of pie and person B
gets the remainder. In the demand structure the pie is still in front of person B, but now person A
is the proposer and the offer is the piece that is cut out of the whole pie. If the responder, person
B, accepts, then person A keeps the piece that was cut out and person B gets the remainder.
Regardless of the structure, in the absence of a dispute person A is always receiving what is cut
out of the pie and person B is always receiving what is left in the pie tin. Holding all else
constant, the difference across offer structures in the two games is which player is making the
offer. The experimental procedure used here is similar to and based on Pecorino and Van
Boening (2010, henceforth PVB).
In both games, the proposer’s offer determines the amount of surplus that is available to
the responder, and in both games the game-theoretic predictions are the same: the proposer’s
offer to the responder, regardless of offer type, will be equal to the smallest positive amount
possible in terms of surplus, , and the responder accepts. In the Offer game, the proposer’s
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offer is equal to lowest amount possible, . This gives the proposer a payoff of the total available
surplus minus  and the responder a payoff of . In the Demand game, the proposer’s demand is
the total available surplus minus . This gives the proposer a payoff of the surplus minus  and
the responder a payoff of . In both cases the responder accepts and receives the smallest
amount possible. Results reported here from the Offer game are similar to previous studies. The
amount of surplus offered to the responder is around one third of the total surplus and the
proposer rejects 74% of offers containing less than 17% of the surplus. In the Demand game,
proposers demands typically allocated close to half of the surplus to the responder. Offers in this
game allocating 17% to 33% of the surplus to the responder are on average rejected 65% of the
time, whereas offers of surplus to the responder within the same interval in the Offer game are
rejected only 14% of the time. The responders in the Demand game are more likely to reject
offers containing lower amounts of surplus than are responders in the Offer game. The results
suggest that framing does matter.
The structure of the ultimatum game is artificial, but there are many instances of naturally
occurring bargaining situations that have an ultimatum game-like structure embedded within
them. An example is pretrial negotiation between a plaintiff and the defendant over the potential
judgment reached at trial. Trial is a costly endeavor for both parties, e.g., the monetary cost of
retaining legal representation. If a settlement is reached pretrial, then a surplus is created from
the potential trial costs that are avoided. Assuming there is complete and symmetric information
on payoffs and costs for both parties, the pretrial choice for the proposer (the party making the
offer) is how to split the surplus that is created from avoiding trial. This choice is analogous to
the proposer’s choice of how to split the total available surplus in the simple ultimatum game.
5

PVB conduct an experimental investigation of an embedded ultimatum game based on
the pretrial negotiation models of Bebchuk (1984) and Reinganum and Wilde (1986). In their
game, the defendant makes a take-it or leave-it offer to the plaintiff. The plaintiff then decides
whether or not to accept the defendant’s offer. If the offer is accepted, then the defendant’s cost
and the plaintiff’s payoff are both equal to the defendant’s offer. If the offer is not accepted, then
both parties incur fees and their payoffs/cost are equal to the predetermined judgement
minus/plus the fees for the plaintiff/defendant. The authors compare the embedded ultimatum
game with a baseline simple ultimatum game. They find a considerable difference in the amount
of surplus offered across the two games. Proposers in the embedded ultimatum game offered
significantly lower levels of surplus to the responders than proposers in the simple ultimatum
game. Furthermore, responders are more willing to accept lower surplus offers in the embedded
ultimatum game than they are in the simple ultimatum game.
A computerized version of the embedded game from PVB is employed here as a
replication study. The structure of the embedded game is such that the defendant always incurs a
cost and the plaintiff always receives a payoff. The judgement in the event of trial is common
knowledge. That is, the defendants cost and the plaintiff’s payoff in the event that a settlement is
not reached is known by both parties prior to bargaining. Furthermore, going to trial is costly for
both the defendant and plaintiff, i.e., they both incur fees. In the absence of a dispute a surplus is
created from the foregone court fees. The defendant is the proposer and the plaintiff is the
responder. The defendant’s offer is how much she is willing to pay or give to the responder.
Using the apple pie example, the defendant is the person on the right or person B and the pie is in
front of them. The pie will be the result of not going to trial. The proposer (the defendant) cuts
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out a slice and offers it to the responder (the plaintiff) and if accepted the responder gets the slice
and the proposer gets the remainder. This embedded ultimatum game is analogous to the Offer
game discussed above and therefore is referred to here as the Embedded Offer game. The Offer
game introduced above is based on the baseline simple ultimatum game in PVB and the
Embedded Offer game is based on the embedded ultimatum game from PVB. Payoff structure,
procedure and instructions of the computerized Offer game and the Embedded Offer game are
similar to those of PVB.
Results from the Embedded Offer game essentially replicate those from the hand-run
Embedded Ultimatum game in PVB. Just as in PVB, proposers in the Embedded game offer less
of the surplus than in the Simple game, and responders are more willing to accept the lower
offers of surplus in the Embedded game. The surplus offered in the Embedded Offer game of
this study is slightly higher than in PVB, but is still significantly lower than the average surplus
offers previously reported in the simple ultimatum game literature.
In the embedded game, does it matter which player makes the offer? That is, given that
the defendant is always incurring a cost and the plaintiff is always receiving a payoff does
changing which player makes the offer influence the observed offer and dispute behavior? In
addition to the replication of the games from PVB and the introduction of the new Demand
game, a new version of the embedded ultimatum game is introduced here. This new game is
referred to as the Embedded Demand game. In the new embedded game, the plaintiff makes the
offer instead of the defendant. In this case, if the offer is accepted the plaintiff’s payoff and
accordingly the defendant’s cost is the plaintiff’s offer. The embedded ultimatum game in this
context is analogous to the Demand game. The plaintiff always receives a payoff and the
7

defendant always incurs a cost, accordingly, in this context the plaintiff is making a demand
instead of an offer. In the context of the apple pie example, person A is cutting out a slice of the
pie that is in front of the person B. If accepted, person A gets the slice that she cut out and
person B gets the remainder.
Just as it is for the Offer and Demand games, the game-theoretic predictions for the
Embedded Offer and Embedded Demand games are the same. The proposer should extract all
but the smallest nonzero amount of the surplus and the responder should accept any nonzero
offer. The results in this study suggest that there is a significant difference in the amount of
surplus offered across the two different embedded games. Specifically, the amount of surplus
offered to the responder by the proposer is higher when the proposer is the plaintiff (Embedded
Demand game) than when the proposer is the defendant (Embedded Offer game). That is, on
average the actual amount of surplus offered to the responder is higher in the Demand game than
in the Offer game.
Casari and Cason (2012, henceforth C&C) use a multi-part experimental design to
investigate the effects of risk aversion and other-regarding preferences on behavior in partnership
games. The partnership game is similar to the ultimatum game. There are two players, proposer
and responder, and there is a lump sum of money. The proposer just as in the standard
ultimatum game chooses makes an off of how much of the lump sum he or she is moving on to
the responder. This amount is then multiplied by some factor, x, where x is greater than 1. The
responder then has the choice of how to split this new lump sum. Explained further below, a
similar design is used in this study to investigate the effects of attitudes toward risk and otherregarding preferences on behavior in ultimatum games.
8

1.2 Research Objectives
The primary objective of this study is to investigate the effect that strategic self-interest
and other-regarding preferences have on offer and dispute behavior in simple and embedded
ultimatum games. Specifically, offer and framing effects are investigated to analyze behavior in
the ultimatum game. An offer effect exists if observed offer and dispute behavior differs across
the Demand and Offer games. The framing effect is the impact that differences in the structure
of the simple game compared to the embedded game have on offer and dispute behavior. There
are two secondary objectives: a) to investigate whether the size of the settlement in the
embedded games, low versus high, has on offer and dispute behavior in the embedded games,
and b) to investigate the effect, if any, that attitudes toward risk have on offer and dispute
behavior in embedded ultimatum games.
The game type, tested effect, and associated testable hypotheses for the primary research
objective are presented in Table 1. There are four games: the Offer game, the Demand game, the
Embedded Offer game and the Embedded Demand game. The Offer game and the Demand
game are both Simple ultimatum games and are differentiated by which player is making the
offer. Similarly, the embedded games are also differentiated from each other by which player is
making the offer. The following testable null hypotheses are associated with the primary
research objective:
H1-Simple: There is no offer effect in the Simple games.
H1-Embedded: There is no offer effect in the Embedded games
H2-Offer: There is no framing effect in the Offer games
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H2-Demand: There is no framing effect in the Demand games
Theory predicts that behavior is similar across all four games. In all four games the proposer is
predicted to offer the smallest nonzero amount of the surplus and the responder is predicted to
accept any nonzero amount of surplus. However, observed behavior may deviate significantly
from the rational prediction.

Table 1. Primary Research Hypotheses
Game
Type of offer
Offer
Demand
Tested Effect:
Offer

Simple

Embedded

Offer
Demand

Embedded Offer
Embedded Demand

H1-Simple

Tested Effect:
Framing
H2-Offer
H2-Demand

H1-Embedded

Recall that the Offer game and the Embedded Offer game are based on the Simple and
Embedded ultimatum games from PVB. The authors investigate the framing effect in the simple
and embedded games. H1-Offer is similar to the null hypothesis tested in PVB, and as
mentioned above this part of the study serves as a computerized replication of PVB. As such, a
comparison between this study’s results and those of PVB will be made in the results section.
The main contribution to the literature comes from testing the other three hypotheses. Offer and
dispute behavior has previously not been investigated in the Demand game or the Embedded
Demand game.
The results from PVB suggest that there is a framing effect in the Offer setting.
Accordingly, it is suspected that there will be a similar effect in the Demand setting. Parametric
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and nonparametric test of differences are conducted to test the null hypotheses of no framing
effect.
A secondary objective is to investigate whether the size of the settlement in the
Embedded games influences offer and dispute behavior, and discussed below, in addition to the
offer and framing effects, the design of the two embedded games is particularly well suited for
analyzing the effects that varying settlement levels, low and high, have on offer and rejection
behavior. The plaintiff’s settlement payoff and accordingly the defendant’s settlement cost in the
embedded games are determined by the plaintiff’s type, low settlement type or a high settlement
type. The plaintiff’s type is determined randomly and is common information to both the
plaintiff and the defendant. Given the results presented in PVB, the following null hypothesis is
developed:
H3: The settlement type, low or high, has no effect on offer and dispute behavior in the
Embedded games.

Additionally, measures of attitudes toward risk and fairness are collected and also
analyzed. These measures are used to further investigate offer and dispute behavior in these
games. As such, there is the following null hypothesis.

H4: Attitudes toward risk and other-regarding preferences have no effect on offer and
dispute behavior in ultimatum games.
C&C show that in the partnership game strong agents who are strongly risk averse have lower
propensities to choose the high effort compared to moderately risk averse agents.

11

Risk aversion may also influence offer and dispute behavior in ultimatum games. In particular, i
PVB mention that for proposer’s uncertainty about responder’s preferences may influence offer
behavior.
Chapter 2 reviews relevant literature. Chapter 3 lays out the research design. The results
from the four games are reported in chapter 4. Chapter 5 concludes with a discussion of the
results and limitations of the project.
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CH. 2 LITERATURE REVIEW
This chapter proceeds as follows. Section 2.1 looks at the ultimatum game literature. Section
2.2 looks at the legal bargaining literature, and Section 2.3 concludes with a look at some of the
relevant theory.
2.1 Ultimatum Game
There is an extensive body of literature on bargaining behavior in both the fields of
economics and social psychology. Since the seminal work of Güth, Schmittberger, and
Schwarze (1982) a number of experimental studies have examined behavior in the simple
ultimatum game. For comprehensive surveys of the ultimatum game literature, see Thaler
(1988), Güth and Tietz (1990), Camerer and Thaler (1995), Roth (1995), Fehr and Schmidt
(2000), and Handgraaf, van Dijk and De Cremer (2003). As mentioned in the chapter above,
observed behaviors in ultimatum games deviate from prediction in that most offers are nonzero
and some nonzero offers are rejected. The literature shows the nonzero offers to be motivated in
part by strategic self-interest and other-regarding behavior, or some combination of both. (e.g.,
Camerer and Fehr 2006; van Dijk and Vermunt 2000; Harrison and McCabe 1996; Blount 1995;
Loewenstein, Thompson, and Bazerman 1989). Here strategic self-interest refers to a proposer
deviating from prediction by offering a positive amount of the surplus to the responder, where
the deviation is motivated not by the responder’s welfare (payoff) but by a fear of the responder
rejecting offers that contain zero surplus. Other-regarding behavior refers to a proposer offering
a positive amount of the surplus because she cares not only about their own
13

payoffs but also the payoffs of others. The concept of deviations from prediction being
motivated by self-interested strategy and/or other-regarding preferences is explained more indepth below.
A large portion of the ultimatum game literature investigates and identifies important
treatment variables that influence offer and rejection behavior. One such variable is the
information that is known by the players. Croson (1996) manipulates the type of information
available to the proposer and responder in a standard ultimatum game. In her experiment, the
responder is uninformed of the actual size of the pie, but is informed of the distribution of
possible pie sizes. Thus, in this case the responder doesn’t know how much of the total surplus
is being offered by the proposer. Using a standard ultimatum game as a baseline, she finds that
when the responder is uninformed offers from the proposer are significantly lower than when the
responder is fully informed of the size of the surplus. Her findings suggest that under conditions
of asymmetric information, proposers use their information advantage to capture more of the
total surplus. Additionally, under these same conditions responders, not knowing any better,
accept the lower offers at higher rates than they otherwise would. Similar findings are reported
in other studies (e.g., Boles, Croson, and Murnighan 2000; Kagel, Kim, and Moser 1996; Pillutla
and Murnighan 1995; Straub and Murnighan 1995; Mitzkewitz and Nagel 1993).
The dictator game, a simplified version of the ultimatum game, is used to help determine
to what extent offers observed in the ultimatum game are the result of other-regarding
preferences or strategic response to a fear of offers being rejected. In the dictator game there is
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an allocator and a recipient.2 The allocator must choose how to divide the pie between herself
and the recipient. Since the recipient does not have a choice in this case, i.e. cannot reject the
offer, strategic considerations for the allocator are not present like they are in the ultimatum
game. This makes the dictator game particularly well suited for investigating the extent to which
observed behavior in the ultimatum game is motivated by other-regarding behavior or selfinterested strategy. In this game just as in the ultimatum game the allocator (the proposer) is
predicted to offer zero of the surplus. The first dictator game experiments by Kahneman,
Knetsch, and Thaler (1986) and Forsythe, Horowitz, Saven, and Sefton (1994) showed that
offers in the dictator game are lower than in the ultimatum game, but still remain significantly
higher than strictly rational theory predicts. These results appear to be rather robust across
varying cultures (Henrich, Boyd, Bowles, Camerer, Fehr, Gintis, McEreath 2001; Roth,
Prasnikar, Okuno-Fjiwara, and Zamir 1991) and degree of anonymity (Hoffman, McCabe, and
Smith 1996). The experimental design of Hoffman et al. (1996) consists of a systematic
manipulation of the perceived “social distance” between proposers and responders.3 These
manipulations include framing the game as an exchange between a seller and a buyer, using a
contest to determine the role of proposer, use of a double-blind experimental procedure, as well
as other measures. Each manipulation is meant to increase the perceived social distance between
the players relative to the simple ultimatum game. They show that each manipulation lowers
offers, but that no single factor dominates. They conclude that increasing the “social distance”
between proposers and responders reduces the amount of surplus offered by the proposer.

2

Allocator and recipient are used here so as to avoid confusion with the proposer and responder of the ultimatum
game.
3
The authors define social distance as the degree of reciprocity that subjects believe exists within a social
interaction, where the greater the social distance, the less the degree of reciprocity.
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Furthermore, they conclude that behavior in these games can be explained by players learning in
everyday life an implicit rule of reciprocity for long-run interpersonal interactions: act fairly and
punish those that don’t. The dictator game literature has established that some of the nonzero
offers from the simple ultimatum game can in part be explained by strategic self-interest. That
is, given the results of the dictator game proposer behavior in the ultimatum game is potentially
motivated more by self-interest than by other-regarding behavior. However, even though the
offers in the dictator game are lower than they are in the ultimatum game they still deviate
widely from the zero surplus offer prediction.
Earning the right to be the proposer has been shown to be an important treatment variable
(e.g., Fahr and Irlenbusch 2000; Hoffman, McCabe, Shachat, and Smith 1994; Hoffman and
Spitzer 1985; Staub and Noerenberg 1981). For example, in Hoffman and Spitzer (1985) and
Hoffman et al. (1994) subjects either earn the right to be the allocators by scoring highest on a
general knowledge quiz or roles were randomly determined but subjects are told they are earned.
These both had the effect of lowering the offers from the allocators. One implication of this and
the literature cited above is that the nonzero offers observed in the standard ultimatum game may
have less to do with other-regarding preferences and more to do with strategic motivations of
self-interest (e.g., Harrison and McCabe 1996; Camerer and Thaler 1995; Pilutla and Murnighan
1995). That is, what looks like deviations from game theoretic predictions may just be a
strategic response to a fear of lower offers being rejected by the responder.
However, self-interest alone does not seem to completely explain the observed offer
behavior. The literature suggests that offer behavior in the ultimatum game can be attributed in
part to other-regarding behavior (e.g., van Dijk, De Cremer, and Handgraaf 2004; van Dijk and
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Vermunt 2000; Ruffle 1998; Blount 1995; Loewenstein et al. 1989). For example, within the
context of an asymmetrical information game, van Dijk et al. (2004) show that whether or not a
proposer uses her informational advantage in a more self-interested way depends on to certain
extent the personality of the proposer. Prosocial people are more likely to split the surplus and
pro-self people are more likely to offer less than an equal split of the surplus. In another
example, Ruffle (1998) investigates the effect of earned wealth versus unearned wealth on offer
behavior in dictator and ultimatum games. The author shows that offers from
proposers/allocators are higher when the responder/receiver earns the surplus than when the
surplus is randomly determined by the experimenter, suggesting that behavior in this case may
be motivated by a taste for fairness. Consequently, the nonzero offers in the standard game may
sometimes be the result of other-regarding behavior and not just self-interested strategy.
Theory predicts that there should not be any disputes in the simple ultimatum game.
However, as mentioned in the introduction, offers of less than 30 percent of the surplus are often
rejected by the responder. The literature suggests that disputes in the ultimatum game can partly
be attributed to conflicting views of what the responder considers to be a fair or an acceptable
offer. The importance of a fair offer is illustrated by the observed behavior of the responders.
Even when subjects are more generous than the theory predicts, disputes still occur. Responders
are even willing to give up money in order to be paired with proposers that previously acted fair
over being paired with proposers that did not act fairly (Kahnenan et al. 1986). Research has
also shown that dispute rates are higher when offers are expressed as the percent of the total
surplus, than when expressed as absolute values (e.g., Croson 1996). However, responders are
more willing to accept low offers from computerized proposers or proposers that have a
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constrained choice set (Blount 1995; Falk, Fehr, and Fischbacher 2003). In addition, framing the
game as some sort of competition leads to not only lower offers from the proposer, but also for
responders to accept the lower offers at higher rates (Roth et al. 1991). The literature suggests
that the responder’s behavior, just as the proposer’s, is potentially motivated by multiple factors,
such as, self-interest and fairness, and that these factors are sensitive to manipulation of relevant
variables.
This study, as it pertains to the simple ultimatum game literature, is most closely related
to the literature on property rights. As mentioned above, it has been shown in the literature that
earning the right to be the proposer/allocator influences offer behavior. It appears that a sense of
entitlement is generated when subjects earn a role as opposed to when the experimenter assigns
roles randomly. That is, subjects feel more deserving of their role when it is earned than when it
is not. A similar sense of entitlement appears when the pie or surplus is earned versus randomly
determined by the experimenter. Cherry, Frykblom and Shogren (2002) and Cherry (2001) find
that offers are lower (closer to prediction) when the proposer in the dictator game earns the pie
than when the pie is randomly determined. On the other hand, and as mentioned above, Ruffle
(1998) demonstrates that offers in dictator and ultimatum games are higher when the recipient
and responder earn the pie than when it is randomly determined. Oxoby and Spraggon (2008)
further investigate property rights in dictator games. In their games and depending on the
treatment, the property (the pie) is earned by either the allocator or the recipient. The authors
report that offers are lower when the proposer earns the pie than when the pie is randomly
determined. In particular, the offers are much closer to the strictly rational prediction when the
proposer earns the pie than when it is unearned. Furthermore, similar to Ruffle (1998) the
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authors also find that offers are significantly higher when the recipient earns the pie than when
the pie is randomly determined.
Leliveld, van Dijk, and van Beest (2008) in a psychology study investigate the influence
that initial perceptions of ownership of the pie have on offer behavior. The authors do not look
at whether the pie is earned or not, but instead look at who has the implied initial ownership of
the pie and whether it influences offer behavior. They introduce a Offer-ultimatum game and a
Taking-ultimatum game by implicitly manipulating initial perceptions of ownership of the pie.
A picture of two players sitting at table, one labeled proposer and one labeled responder is placed
on the computer screen. In the Offer-ultimatum game the proposer has the implied ownership of
the pie and so in the picture a money bag representing the pie is in front of the responder. In this
case, the proposer’s offer is the amount of the pie that she is Offer to the responder. In the
Taking-ultimatum game the responder has the implied ownership of the pie, and so in the picture
the money bag is in front of the responder. In this case, the proposer’s offer is the amount of the
pie that she is taking from the responder. The authors report that offers are significantly lower
when the proposer has the implied initial ownership of the pie than when the responder has the
implied initial ownership of the pie. Perceived entitlement appears to play a substantial role in
the observed behavior of the ultimatum and dictator games. Furthermore, this perceived
entitlement includes not only one’s own sense of entitlement but also a respect for others’
entitlements as well.
The nonzero offers that are observed in the ultimatum game are attributed to strategic
self-interest and/or other-regarding behavior on the part of the proposer. Furthermore, the
literature shows that these behaviors are sensitive to framing effects (e.g., framing the game as an
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interaction between buyer and seller, or framing the game as an Offer or Taking game). What is
unclear, however, is the extent to which behavior is motivated by other-regarding preferences or
by self-interest or by some combination of the two. That is, it is unclear whether the proposer is
being generous or whether they are reacting to the possibility that the responder has a particular
belief or expectation about what constitutes as an acceptable offer. This study seeks to
investigate offer and dispute behavior in the ultimatum game. Specifically, it seeks to investigate
the extent that deviations from prediction are motivated by other-regarding behavior or selfinterest.
2.2 Legal Bargaining
The recent literature on pretrial bargaining is based on the models developed by Bebchuk
(1984) and Reinganum and Wilde (1986). In the Reinganum and Wilde (1986) signaling model
there is an informed plaintiff and uninformed defendant. The defendant knows the strength of the
claim against the plaintiff (e.g., the severity of his injury or financial damages), but the plaintiff
has incomplete information. The informed plaintiff (the proposer in this case) makes a take-it or
leave-it offer to the uninformed defendant (the responder in this case). This offer, in
equilibrium, will give away all the private information known by the plaintiff. In revealing her
private information, the plaintiff is able to extract all of the joint surplus from avoiding costly
trial. In the Bebchuk (1984) screening model there is a partially informed plaintiff (the proposer
in this case) and a fully informed defendant (the responder in this case). The plaintiff doesn’t
know the defendant’s type but knows the probability distribution of defendant types. The
defendant knows his type, which is the probability that the plaintiff wins in the event that there is
a dispute and the case goes to trial. The partially informed plaintiff makes a take-it or leave-it
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offer p*, such that defendants of type p < p* reject the offer and defendants of type p > p* accept
the offer. According to the model, the defendant’s minimum acceptable offer is equal to his
type. Thus, in this model a self-interested plaintiff is able to capture all of the surplus from the
defendants of type p > p*.
There is large amount of experimental research that resides at the crossroads of law and
economics (see Camerer and Talley (2006) for a survey of the literature). Several of those
studies are relevant here as they interpret the legal bargaining game discussed above as an
“embedded” ultimatum game. Specifically, in addition to the PVB 2010 discussed in the
introduction, Pecorino and Van Boening (2018) analyze behavior in screening and signaling
games based on the Bebchuk (1984), and Reinganum and Wilde (1986) models. Specifically,
the Embedded Demand and Embedded Offer games in this study are full information versions of
the signaling and screening games respectively. Common to all of these games, if a dispute
occurs the case proceeds to trial and each party incurs a cost. The two parties can, however,
reach a pretrial settlement, avoiding their respective trial cost. The sum of their (avoided) costs
then constitutes a joint surplus from settlement. This joint surplus is analogous to the pie in the
ultimatum game. The pretrial take-it or leave-it negotiation is over how to split the joint surplus
from settlement. Thus, the ultimatum game is embedded within the context of the legal
bargaining game.
2.3 Theory
Prospect theory (Kahneman and Tversky 1979, 1984, Tversky and Kahneman 1992),
describes how people interpret outcomes in terms of gains and losses. People have an aversion
to loss, and, consequently, they are more likely to try to avoid a loss than to try for a gain. An
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alternative to the self-regarding perspective of loss aversion is the more other-regarding view of
the do-no-harm principle (Barons 1995). People are reluctant to do harm to one group at the
benefit of another. These theories have important implication for ultimatum games. In the
verbiage of the taking and Offer, the Offer-ultimatum game where the proposer has the initial
ownership of the pie is a losing scenario for the proposer, and the taking-ultimatum game where
the responder has the initial ownership of the pie is a gaining scenario for the proposer.
According to Levild et al. (2008) the principle of loss aversion suggests that proposers are more
likely to offer less of the surplus in the Giving-Game (a losing scenario) than in the TakingGame (a gaining scenario). On the other hand, the do-no-harm principle suggests that a respect
of property rights will cause offers to be higher when the responder has initial ownership of the
pie (a taking scenario).
In the literature there are many models that incorporate fairness considerations; see Sobel
(2005) for a survey of the literature. Rabin (1993) incorporates fairness considerations into his
model by allowing payoffs to depend not only on players’ actions but also players’ beliefs.
Other behavioral models have been developed that are based on people’s level of aversion to
inequitable outcomes (e.g., Bolton 1991; Fehr and Schmidt 1999; Bolton and Ockenfels 2000).
In these models, agents care not only about themselves and their own payoff, but also about the
relative payoffs of other agents.

Farmer and Pecorino (2004) incorporate fairness into the

pretrial bargaining models of Bebchuk (1984) and Reinganum and Wilde (1986). There, the
percentage of one’s own trial cost that is needed in order to settle is modeled as a taste for
fairness. When applied to both the Bebchuk and Reinganum and Wilde settings fairness
increases the dispute rates.
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These theories are relevant here as they demonstrate how behavior from laboratory
experiments can lead to improvements in economic theory. As mentioned in section 2.1,
strategic self-interest and other-regarding behavior play an important role in the observed
behavior in the ultimatum game, and the models discussed above illustrate how they can be
explicitly incorporated into models. As such, it is important to further study behavior in
ultimatum games, as well as, how strategic self-interest and other-regarding behavior are affected
by experimental manipulation of important treatment variables.
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CH. 3 DESIGN
3.1 Design Overview
The experiment design is summarized in Table 2. All sessions are conducted at the
Mississippi Economics Research Lab (MERL) at the University of Mississippi. All sessions are
computerized via the Z-tree software (Fischbacher 2007). Subjects are recruited from the Oxford
campus of the University of Mississippi through in-class announcements inviting subjects to sign
up online using the SONA software. Subjects are seated at individual computers separated by
partitions. Subjects are randomly assigned a player type, A or B, and remain the same type of
player for the entirety of the session. Each session consists of a number of rounds. New random
and anonymous pairings of A and B players are made at the start of each round. Subjects are not
informed of the total number of rounds in a session. The duration of each session is 45-90
minutes long. Subjects earn on average $15-$25. All earnings are from decisions made during
the session. A show-up fee is not paid.
For the embedded games, each session consists of four different parts. Experiment
earnings are the sum of the payoffs from all four parts. For part 1, the binary lottery choices, one
of the 15 lottery choices is randomly selected to determine the payoff. Payoffs for parts 2 and 3
come directly from the single rounds of the ultimatum and dictator game respectively. Payoffs
for part 4 are determined by randomly selecting 12 of the 21 rounds for payment. At the end of
the session the experimenter places a numbered ball for every round that is completed into a box.
The experimenter then asks for a volunteer to draw 12 of these to determine the payoff rounds
24

for part 4 payoffs for all of the subjects of that session. Player A’s payoff for part 4 is the sum
of the payoffs from the randomly selected rounds. Player B’s payoff for part 4 is the difference
between an initial lump sum and the sum of the costs from the selected rounds. Recall also that
in the embedded sessions the subjects are not informed of the results from parts 1 through 3 are
until after the completion of part 4.
Table 2. Experimental Design

Game

Player
making
offer

No. of
obs.

No. of
sessions

Total
no. of
pairs

No. of
rounds
per
session

Demand

A

189

2

9

21

No

Offer

B

189

2

9

21

No

Embedded Demand

A

588

4

28

21

Yes

Embedded Offer

B

707

5

34

21a

Yes

a

C&C
procedure

One session had 20 rounds due to a computer software crash.

In both the Demand and Offer games there were 18 subjects or 9 pairs that participated.
Each session subjects completed 21 rounds of the respective game, yielding a total of 189
observations for each of the two Simple games. The number of subjects is lower in the simple
games than the embedded game because a substantial amount of data on behavior in the standard
ultimatum game already exists and it is expected that behavior in the simple games of this study
will not deviate substantially from previously observed behavior. Subjects earned on average
$15 with a minimum of $5 and a maximum of $25.
The Embedded Demand and Embedded Offer sessions are based on the experimental
design of C&C and that there are four parts to a session, the fourth part of the session being
approximately 21 rounds of the Embedded Demand or Embedded Offer games respectively.
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Twenty-eight subject pairs completed sessions for the Embedded Demand game. Twenty-one
rounds were completed in part 4 of all 4 sessions for the experiment. This gives 588 observations
for part four of the Embedded Demand game. Thirty-four subjects completed sessions for the
Embedded Offer game. With the exception of one session, each session subjects played twentyone rounds of the embedded Offer game in part 4. Thus, there are 707 observations for part 4 of
the embedded Offer game. Subjects typically earned around $15-$25, with a minimum of $5.00
and a maximum of $34.25.
3.2 The Demand and Offer Games.
The experimental procedures for the two simple games are based on the simple
ultimatum game from PVB. Information on the two simple games, including which player is the
proposer and the settlement payoffs for the two games, are displayed in Table 3. For both
games, each round the lump sum or surplus is equal to $1.50. The proposer makes a take-it or
leave-it offer and then the responder chooses whether or not to accept the offer. If the offer is
accepted and regardless of the game player A’s payoff is always equal to the offer being made
and player B’s payoff is always the surplus minus the offer. Payoffs for both players are zero if
the offer is not accepted.
Table 3. The Simple Demand and Offer Games
Settlement payoffs
Game

Proposer

Responder

Player A

Player B

Demand
Offer

Player A
Player B

Player B
Player A

A’s offer
B’s offer

$1.50 minus A’s offer
$1.50 minus B’s offer
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The steps of a round in the Demand game:
1. Player A and player B are randomly and anonymously paired.
2. Player A decides on an offer to submit to player B. This offer may be any number
between and including 0 and $1.50.
3. Player A’s offer is then communicated to player B. Player B is given a few
moments to decide whether or not to accept the offer. Player B’s decision is then
communicated to the proposer.
4. If the offer is accepted, then
player A’s Payoff for the round = player A’s offer
player B’s Payoff for the round = $1.50 – player A’s offer
If the offer is rejected, then
player A’s Payoff for the round = 0
player B’s Payoff for the round = 0.
The Offer game is the same as the Demand game except steps 2 – 4 are replaced with
steps 2`– 4`. These steps are as follows:
2`. Player B decides on an offer to submit to player A. This offer may be any number
between and including 0 and $1.50.
3`. Player B’s offer is then communicated to player A. Player A is given a few
moments to decide whether or not to accept the offer. Player A’s decision is then
communicated to the proposer.
4`. If the offer is accepted, then
player A’s Payoff for the round = player B’s offer
player B’s Payoff for the round = $1.50 – player B’s offer
If the offer is rejected, then
player A’s Payoff for the round = 0
player B’s Payoff for the round = 0.

There is a subtle difference between the two games. Consider the settlement payoffs
displayed in Table 3. Regardless of who is making the offer player A’s payoff is always the
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proposer’s offer, and player B’s payoff is always $1.50 – the proposer’s offer. The payoff
structure indirectly implies that player B has “ownership” of the pie.4 More to the point, player
B in the simple games can be viewed as being endowed each period with a lump sum (the pie)
and in settlement is incurring a cost. Accordingly, player A can be viewed as receiving a payoff
each round.

3.3 The Embedded Demand and Embedded Offer games

Imagine a pretrial negotiation between a plaintiff and defendant in a civil case. The
plaintiff has a legal claim against the defendant, and if it goes to trial, a judgment will be
reached, in which the defendant must pay the plaintiff the amount of the judgment. Going to trial
is costly for both parties, i.e., both incur fees, if a pretrial settlement is not reached. Furthermore,
assume there are two types of plaintiffs: those with a strong case and those with a weak case. The
judgment reached at trial is higher for the plaintiffs with the stronger case. In this experiment,
both parties know the plaintiff’s type before negotiations begin. That is, the type-specific
judgment reached at trial is common information. Thus, the bargaining that takes place is over
the surplus created from the avoided trial cost.
Which player is the proposer and the settlement payoffs and costs in the embedded games
are displayed in Table 4. There are two players, player A (the plaintiff) and player B (the
defendant). There are two A types, AL and AH. Player A’s type is randomly determined, and
based on a common-information distribution of the two types. The dispute payoff for AH (375)

4

Ownership is used loosely here as it is indirectly implied by the payoff structure. The cost and payoff verbiage
used in this paragraph is motivated by the cost/payoff framing used in the PVB embedded game described below in
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is higher than the dispute payoff for AL (75). Accordingly, player B’s dispute cost is higher
when he faces an AH (525) than when he faces an AL (225). Player A’s type is common
information between the two players. The proposer makes a one-time take-it or leave-it offer
and the responder has the choice to accept or reject the offer. If the offer is accepted, then both
A’s payoff and B’s cost are the offer. If there is a dispute, then both players incur a fee, FA or
FB. The fee FA is taken away from A’s dispute payoff, and the fee FB is added to B’s cost. In the
event of settlement, a surplus is created out of the total avoided dispute cost, FA + FB. The
bargaining in the game is over the total surplus. The total surplus in the embedded game is
analogous to the pie in the simple games.5 Notice that the right most column of Table 4 is
labeled “Player B’s Cost” whereas in Table 2 this column is labeled “Player B’s Payoff”.
Table 4. The Embedded Demand and Embedded Offer Games
Settlement payoffs & cost
Game
Proposer Responder Player A’s payoff Player B’s cost
Embedded Demand Player A Player B
A’s offer
A’s offer
Embedded Offer
Player B Player A
B’s offer
B’s offer

The steps of a round for the Embedded Demand game are as follows:
1.

Player A and Player B are randomly and anonymously paired.

2.

A number between (and including) 1 and 100 is drawn randomly by the computer
for each Player A. This number is used to determine the outcome, H or L. For the
random draw each number has an equal chance of being selected. A random
number of less than or equal to 50 results in outcome L. A random number
greater than 50 results in outcome H. Note that there is a ½ or 50% chance that L
occurs and a ½ or 50% chance that H occurs. Both Players know the outcome
that applies for the round.

3.

Player A decides on an offer to submit to player B. This offer may be any number
between (and including) 0 and $6.99.

section 3.4.
5
FA = FB = $0.75. The total surplus is equal to $1.50, which is the same as the pie in the ultimatum games.
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4.

Player A’s offer is then communicated to the player B. Player B is given a few
moments to decide whether or not to accept the offer. Player B’s decision is then
communicated to player A.

5.

If the offer is accepted, then the round is over for that pair.
Players A’s Payoff for the round = Player A’s offer
Player B’s Cost for the round
= Player A’s offer.

6.

If the offer is not accepted, both A and B incur a fee of $0.75. Note that these
fees apply only if the offer is not accepted. Player A’s payoff and B’s cost for the
round depend on the outcome of the random draw and the fees
Outcome L.
Player A’s Payoff for the round = $1.50 – $0.75 = $0.75
Player B’s Cost for the round = $1.50 + $0.75 = $2.25.
Outcome H.
Player A’s Payoff for the round = $4.50 – $0.75 = $3.75
Player B’s Cost for the round = $4.50 + $0.75 = $5.25.

The Embedded Offer game is the same as the embedded Demand game except that steps
2 – 5 are replaced with steps 2` – 5`. These steps are as follows:
3`.

Player B decides on an offer to submit to player A. This offer may be any number
between (and including) 0 and $6.99.

4`.

Player B’s offer is then communicated to player A. Player A is given a few
moments to decide whether or not to accept the offer. Player A’s decision is then
communicated to player B.

5`.

If the offer is accepted, then the round is over for that pair.
Player A’s Payoff for the round = Player B’s offer
Player B’s Cost for the round = Player B’s offer.

Note that the Demand and Offer game are the ultimatum games embedded within the
legal bargaining framework of the Embedded Demand and Embedded Offer respectively.
Furthermore, there are two important nuances to the Embedded game. First, player A is always
receiving a payoff and player B is always incurring a cost. What’s different here than in the

30

simple games is the direct use of the terms payoffs and cost. Given how payoffs are determined
in the simple games, it is indirectly implied that B has a cost and that A receives a payoff. In the
embedded games, however, it is explicitly stated that this is the case. In the simple games, player
A’s payoff is always equal to the offer and B’s payoff is always the pie minus the offer. In the
embedded games player A (the plaintiff) is always receiving a payoff and player B (the
defendant) is always incurring a cost. Accordingly, at settlement the Embedded Demand can be
viewed as a demand scenario in that A’s offer is how much she wants from B and the Embedded
Offer game can be viewed as a offer scenario in that B’s offer is how much she is Offer to A.
The second nuance to the embedded game is the different player A types, L or H. Recall that
dispute payoffs for AL are lower than the dispute payoffs for AH. Accordingly, player B’s
dispute costs are higher when facing an AH than when facing an AL.
3.4 Attitudes Toward Risk and Other-Regarding Preferences

The design of the embedded game sessions is based on the experimental design used by
C&C. Each experimental session of their study includes four parts: (1) Sequence of lottery
choices; (2) Ultimatum game; (3) Trust game; (4) Partnership game.6 The sequence of lottery
choices is used to measure attitudes toward risk. The ultimatum game in part 2 and the trust
game in part 3 are designed to be special cases of the partnership game in part 4 and are used as

6

In the trust game there are two players, the trustor and the trustee, and each begin with 10 experimental francs.
The trustor has a binary choice between keeping all the francs or sending them all to the trustee. If the trustor sends
the francs to the trustee they are multiplied by 5 and the trustee receives 50. Before learning of the trustors choice,
the trustee has to decide how many francs out of 60 to send back to the trustor (50 plus the initial endowment of 10).
In the partnership game there are two players: the strong agent and the weak agent. The two agents simultaneously
choose between low effort and high effort. If the strong agent chooses the high effort, then she must also choose
how to split 60 francs between herself and the weak agent in the event that the weak agent also chooses the high
effort. Thus, if they both choose high effort, then their payoffs are the split of 60 between the two that was chosen
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measures of other-regarding preferences. Payoffs from parts 1 – 3 are calibrated to partnership
game levels in part 4. In the partnership game if both players choose the high effort then payoffs
are determined by the strong agent’s choice in the split of 60 francs between the two players. In
the ultimatum game in part 2 the size of the pie is 60 francs. Thus, the proposer or the strong
agent is making a take-it or leave-it offer in the split of 60 francs. In the trust game of part 3 if
the trustor or the strong agent sends all of his francs to the trustee or the weak agent, then the
trustee must choose how to split 60 francs between the two.
In this study, each session of Embedded Demand game (Embedded Offer) consists of
four parts:
1. A sequence of binary lottery choices.
2. A single round of slightly modified Demand game (Offer game).
3. A single round of a dictator game based on Demand game (Offer game).
4. Several rounds of Embedded Demand (Embedded Offer).
The payoffs in parts 1- 3 are calibrated to simple game levels. That is, for parts 2 and 3 the size
of the pie is $1.50. Recall that for the embedded games the corresponding simple game is the
ultimatum game that is embedded within the legal bargaining context. For example, the
Demand game is the underlying ultimatum game in the Embedded Demand game. Accordingly,
the games in parts 2 and 3 of Embedded Demand and Embedded Offer games sessions are
designed to be special cases of the simple Demand and simple Offer games respectively.
Each subject in a session is assigned a player type, A or B. Subjects remain the same
player type for the entirety of the session. In part 2 each player A is randomly and anonymously

by the strong agent. If they both choose low effort, they both receive a payoff of 10 francs. If one chooses high and

32

paired with a player B. In part 3, again each player A is randomly and anonymously paired to a
player B. Note that it is possible to be paired with the same player in both parts 2 and 3. In each
part the probability of being paired with a particular player of the other type is the same for all
players. In part 4 each round there are new and random pairings of A and B players. Again, it is
possible to be paired with the same player more than once. Also, to minimize path dependency
players are not informed of the results from parts 1 - 3 until after the completion of part 4. Each
part will now be explained in more detail.
In part 1 attitudes toward risk are measured using a sequence of 15 binary lottery
choices. The incentive structure to the lottery choices are based on those in C&C, which are in
turn based on Holt and Laury (2002). The fifteen binary lottery choices are presented in Table
5. Subjects must choose between the “safe” option 1 and the “risky” option 2. The payoff of
option 1 is always $0.30 and the payoff of option 2 is either $0.00 or $0.75 depending on the
probability distribution. The expected value of the risky payoff is systematically varied across
the different binary lottery choices via the probability distribution. The probability of the high
payoff of option 2 is zero in choice 1, and then for each subsequent choice this probability is
increased by 1/20. The payoff for option 2, low or high, is determined by randomly drawing a
ball from a box of 20 balls numbered 1 - 20. For example, if a subject chooses option 2 in choice
8 and the number 5 is drawn, then the payoff for that choice is $0.75. A risk neutral agent will
choose option 1 in lottery choices 1 – 9, then switch to option 2 in choice 10. A strongly risk
averse player will switch at or after choice 14. All subjects have the same sequence of binary
lottery choices in part 1 regardless of their player type.

the other low, the agent that chose the low effort receives 10 and the other receives zero.
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Table 5. Binary Lotter Choices for Part 1 in the Embedded Game Sessions
Option
Option 2 Payoffs (# draw)
Expected
Decision
1
value of
No.
Payoff
High
Low
option 2
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

$0.30
$0.30
$0.30
$0.30
$0.30
$0.30
$0.30
$0.30
$0.30
$0.30
$0.30
$0.30
$0.30
$0.30
$0.30

$0.75 (never)
$0.75 (if 1)
$0.75 (if 1 or 2)
$0.75 (if 1, 2, or 3)
$0.75 (if 1 through 4)
$0.75 (if 1 through 5)
$0.75 (if 1 through 6)
$0.75 (if 1 through 7)
$0.75 (if 1 through 8)
$0.75 (if 1 through 9)
$0.75 (if 1 through 10)
$0.75 (if 1 through 11)
$0.75 (if 1 through 12)
$0.75 (if 1 through 13)
$0.75 (if 1 through 14)

$0 (if 1 through 20)
$0 (if 2 through 20)
$0 (if 3 through 20)
$0 (if 4 through 20)
$0 (if 5 through 20)
$0 (if 6 through 20)
$0 (if 7 through 20)
$0 (if 8 through 20)
$0 (if 9 through 20)
$0 (if 10 through 20)
$0 (if 11 through 20)
$0 (if 12 through 20)
$0 (if 13 through 20)
$0 (if 14 through 20)
$0 (if 15 through 20)

$0
$0.04
$0.08
$0.11
$0.15
$0.19
$0.23
$0.26
$0.30
$0.34
$0.38
$0.42
$0.45
$0.49
$0.53

For the Embedded Demand game sessions part 2 consists of a single round of a modified
version of the Demand game. The simple game is modified so that while the proposer is making
an offer, the responder is simultaneously submitting a demand. The proposer submits an
Demand offer while the responder simultaneously chooses the maximum amount of the pie that
she will allow the proposer to have. If the former is less than or equal to the latter, the payoffs
are allocated according to the offer. Otherwise, the payoffs are zero. The steps of the round for
part 2 in the Embedded Demand game are as follows:
1.

Player A and B are randomly and anonymously paired.

2.

Player A makes an offer. Simultaneously, player B chooses the maximum
amount, K, of the $1.50 that he will allow A to keep.

3.

If A’s offer is less than or equal to K, then
Player A’s Payoff = A’s Offer
Player B’s Payoff = $1.50 - A’s offer.
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If A’s offer is greater than K, then
Player A’s payoff = 0
Player B’s payoff = 0.
In part 2 of the Embedded Offer game sessions the proposer’s offer is the maximum
amount that she will allow the responder to keep, and the responder’s demand is the minimum
amount that he will accept. If the former exceeds or equals the latter, the payoffs are allocated
according to the offer. If the offer is less than the demand, the payoffs are zero. For part two of
the Embedded Offer game sessions step 1 is the same as above and steps 2 and 3 are replaced
with steps 2` and 3`:
2`.

Player B makes an offer. Simultaneously, player A chooses the minimum
amount, K, of the $1.50 that she is willing to accept

3`.

If B’s offer is greater than or equal to K then,
Player A’s Payoff = B’s offer
Player B’s Payoff = $1.50 – offer.
If B’s offer is less than K then
Player A’s Payoff = 0
Player B’s Payoff = 0.

Part 2 measures other-regarding preferences in that a more self-regarding proposer should
be more likely to offer less than half of the surplus and a more other-regarding proposer should
be more likely to offer half of the surplus. A more self-regarding responder should be more
likely to demand half of the surplus and a more other-regarding responder should be more likely
to demand less than half of the surplus.
In part 3 of the Embedded Demand game sessions subjects play a dictator version of the
Demand game. Player A makes a demand offer and player B has no choice but to accept the
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demand offer. The respective payoffs for A and B are the same as they are in the Demand game.
Player A’s payoff is her offer and Player B’s payoff is $1.50 minus A’s offer. The following are
the steps to the round for part 3 in the Embedded Demand game:
1. Players A and B are randomly and anonymously paired.
2. Player A makes a demand offer.
Player B has no choice, so
Player A’s Payoff = player A’s offer
Player B’s Payoff = $1.50 – player A’s offer.
Part 3 of the Embedded Offer game session is the same as part 3 above, except that step
two is replaced with step 2`. The payoffs are the same as the settlement payoffs in the Offer
game.
2`.

Player B makes a demand offer.
Player A has no choice, so
Player A’s Payoff = player B’s offer
Player B’s Payoff = $1.50 – player B’s offer.

C&C use a trust game in part 3 because it is a special case of the partnership game in
their part 4. In this study, the focus is on behavior in the Embedded games in part 4. As such,
instead of using a trust game in part 3 a dictator version of the simple game is used as an
additional measure of fairness. Justification for doing this comes from the ultimatum and
dictator game literature. Recall from the chapter 2 literature review that dictator games were
initially used to test whether the nonzero offers observed in the ultimatum game were the result
of strategic self-interest or of other-regarding behavior, and, furthermore, that the observed offers
in dictator games are lower than in ultimatum games but are still higher than predicted. Thus, a
more self-regarding proposer that offers nonzero amounts of the surplus in part 2 should be more
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willing to offer less surplus in the dictator game of part 3 than he did in the simple game in part
2. Conversely, a more other-regarding individual should be more likely to offer at least as much
in the dictator game than she did in the ultimatum game.
In part 4 of each of the Embedded game sessions several rounds of the respective
Embedded games are played, as described in detail above.

3.4 Predictions
Both the simple ultimatum and the embedded game have a unique sub-game perfect Nash
Equilibrium. The Proposer offers the smallest non-negative amount possible of the surplus, ε,
and the responder accepts. Ignoring the nonzero amount needed for the responder to not be
indifferent, the proposer is able to capture the entire surplus. The rational risk-neutral
predictions for all four games are given in Table 6. Rational risk-neutral prediction offers are
denoted RO. The subscript denotes the player making the offer, and for the Embedded games
the subscript also denotes player A’s type, L or H. For example, ROA is any offer from player A,
and ROAH is the rational risk-neutral offer prediction for player AH in the Embedded Demand
game.
Table 6. Rational Risk-Neutral Predictions
Proposer
Game
offers
Responder accepts
Demand
ROA = 1.50
ROA  1.50
Offer
ROB = 0
ROB  0
ROAL  2.25
ROAL = 2.25
Embedded Demand
ROAH = 5.25
ROAH  5.25
ROBL  0.75
ROBL = 0.75
Embedded Offer
ROBH = 3.75
ROBH  3.75
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Dispute rate
0%
0%
0%
0%
0%
0%

It is fairly common to observe offers that contain positive amounts of the surplus, and
even for these offers to be an equal-split of the surplus. In contrast to the self-regarding strictly
rational prediction, a more other-regarding offer prediction is for the proposer to offer an equalsplit of the surplus. For the Simple game, the equal-split prediction is for the proposer to offer
half of the surplus and for the responder to accept any offer that contains at least half of the
surplus. The equal-split predictions are displayed in Table 7. Equal split offers are denoted EO.
The subscript denotes the player making the offer, and for the embedded games the subscript
also denotes player A’s type, L or H. For example, EOA is the equal-split offer from player A in
the Demand game, and EOAH is the equal-split offer prediction for player AH in the Embedded
Demand game. Note that under the equal-split theory offers are predicted to be the same in the
Demand game as they are in the Offer game. Furthermore, under equal-split theory offers are
also predicted to be the same in the embedded Demand game as they are in the Embedded Offer
game.
Table 7. Equal - Split Predictions
Proposer
Game
offers
Responder accepts
Demand
EOA = 0.75
EOA  0.75
Offer
EOB = 0.75
EOB  0.75
EOAL  1.50
Embedded Demand EOAL = 1.50
EOAH = 4.50
EOAH  4.50
EOBL  1.50
EOBL = 1.50
Embedded Offer
EOBH = 4.50
EOBH  4.50
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Dispute rate
0%
0%
0%
0%
0%
0%

CH. 4 DATA AND RESULTS
4.1 Data Overview
The literature has shown that for the standard ultimatum game, observed offers lie
somewhere in between the rational risk-neutral prediction and the equal-split prediction.
Furthermore, observed dispute rates in positive offers from the proposer are often times not zero.
The purpose of this study is to investigate the robustness of these stylized facts to changes in the
framing of the standard ultimatum game and to changes in the type of offer structure, Demand or
Offer. As such, the empirical analysis focuses on the offers made and the subsequent decision to
accept or reject the offer in the four ultimatum games. The overall design of the data analysis is
listed in Table 8. For each of the four games, summary statistics along with histograms showing
the distributions of offers and rejections will be presented. Comparisons of offers and rejection
rates across games will be made as well. Parametric and nonparametric test of differences of
means, central tendency, dispersion and distribution will be used to compare the offers and
rejections rates within and across games
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Table 8. Research Questions and Tested Effects
Related Null
Comparison
Hypothesis
Tested effect
Demand and Offer
H1-Simple
Offer
Offer
Embedded Demand and Embedded Offer
H1-Embedded
Demand and Embedded Demand
H2-Demand
Framing
Offer and Embedded Offer
H2-Offer
Framing
Low vs. High settlement levels
H3
-risk aversion and fairness
H4
-Each session of the Embedded Demand and Embedded Offer games consists of four
separate but related parts. The focus of the analysis is again on the offer and rejection behavior
in the respective embedded game of part 4. However, the information from parts 1 – 3 along
with that from part 4 will be used in random effects regressions to further investigate offer and
dispute behavior. The random effects and random effects probit models are presented below in
equations (1) and (2) respectively:
(1)

.

(2)

The random effects models used here are modified versions of the models used in C&C. Table 9
lists and defines all of the variables used in equations (1) and (2). The dependent variable in
equation 1 is the ith proposer’s offer in period t. The vector x contains the variables AAR and
ATYPE. AAR is the average acceptance rate of offers from previous rounds for the ith proposer
in period t. ATYPE is player A’s type, L or H, for the pair that includes the ith proposer in period
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t. The vector z contains the dummy variables RA, RS, UG50, UG75, and DG. RA and RS
control for types of risk aversion and the other 3 control for other-regarding preferences. In
equation 2, the dependent variable is binary and is for whether the jth responder accepts or rejects
the offer from the proposer in period t. The vector s contains APO and ATYPE, and y contains
the dummy variables RA, RS, UGD50 and UGD7. ATYPE is the player A’s type, L or H, in the
pair that includes the jth responder in period t. APO is the average received offer from the
previous rounds for the jth responder in period t. Note that fictitious play beliefs for the proposer
and the responder are represented by AAR and APO respectively.
Table 9. Variables Used in Random Effects Regression Models
Variable
Description
AAR

Average acceptance rate of offers from previous offers

APO

Average received offer from previous offers

ATYPE

Player A’s type, L or H

RS

Risk seeking - switches before or at lottery choice 9 in part 1

RA

Risk averse - switches at or after lottery choice 14 in part 2

UG50

Offers less than 50 as the proposer in part 2

UG75

Offers more than 75 as the proposer in part 2

UGD50

Demands less than 50 as the responder in part 2

UGD75

Demands more than 75 as the responder in part 2

DG

Offers less in dictator game in part 3 than in ultimatum game in part 2
4.2 The Demand and Offer Games

For simplicity, in this section all offers are expressed in pennies, and as the amount of the
total surplus (the pie) contained in the offer. That is, regardless of who is making the offer,
offers are expressed as the amount of surplus that the proposer is offering to the responder. First,
recall that regardless of the game, Demand or Offer, player A’s payoff is equal to the offer and
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player B’s payoff is the surplus minus the offer. Player A is the proposer and player B is the
responder in the Demand game, and the amount of surplus offered to the responder is 150 minus
the proposer’s offer. In the Offer game, however, player B is the proposer and player A is the
responder, and the amount of surplus offered to the responder is equal to the proposer’s offer.
So, for example, in the Demand game if player A (the proposer) makes an offer of 100, then he
or she is offering to player B (the responder) 150 minus 100, a surplus of 50. In the Offer game,
on the other hand, an offer of 100 from player B (the proposer) equals a surplus of 100 being
offered to player A (the responder). Note that for both games surplus offers to the responders
that are equal to the rational prediction are reported as zero, and that equal-split offers in both
games are reported as 75.
Figure 1 displays histograms of the proposers’ surplus offers in the Demand and Offer
games. There are 189 observations in the Demand game and 189 observations in the Offer
game. In the Demand game, the majority of the offers fall within the 51 to 75 and 76 to 150
intervals. In fact, all but 13 percent of the offers in this game fall within those two intervals.
Offers are more uniformly distributed across the four intervals in the Offer game. The majority
of the offers in this case fall within the 26 to 50 and 51 t0 75 intervals. Offer behavior appears to
differ across the two games.
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Figure 1. Surplus Offers in the Simple Games
The summary statistics for the two games are reported in Table 10. The unit of
observation in the first two columns is individual offers from the proposers. These columns
include the 378 total offers: 189 offers from player A in the Demand game and 189 offers from
player B in the Offer game. Even though player A and player B are randomly and anonymously
paired each round, the multiple individual offers made by the proposers across rounds in the
games are not strictly independent. To compensate for this lack of independence the unit of
observation in the last two columns is the median offer per proposer. For each of the nine
proposers in the Demand game and for each of the nine proposers in the Offer game a median
offer is calculated. The computation of the median offer yields one observation per individual
proposer. Accordingly, the summary statistics presented in the last two columns are calculated
using the nine medians.
In the Demand game, the mean surplus offers for both units of observation are around 85
which is roughly 57 percent of the total surplus. The median offers contain half of the surplus.
This suggests that half of the offers in the Demand game contained at least half of the surplus. In
the Offer game, the mean surplus offer is 56, which is roughly 37 percent of the surplus. The
median offer is 50, which is roughly 33 percent of the total surplus. Thus, in the Offer game half
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of the offers contain at most one third of the total surplus. The data presented in Table 10
reinforce the view that offer behavior differs across the two games. It appears that offers on
average contain more of the surplus in the Demand game than they do in the Offer game.

Table 10. Summary Statistics for Surplus Offers in the Simple Games
All offers
Median offers
Statistic
Demand
Offer
Demand
Offer
n
189
189
9
9
Mean
85
56
86
52
Median
75
50
75
50
Mode
75
50
60, 70
50
Obs. at mode (%)
17
13
22
22
Standard deviation
39
34
39
22
Minimum
0
0
50
25
Maximum
150
150
150
83
Rejected offers
36
45
Dispute rate (%)
19
24
-

The results of parametric and nonparametric tests of differences for the data presented in
Table 10 are reported in Table 11. Four tests of difference were conducted: two parametric and
two non-parametric. The parametric tests are the t-test for equal means and the F-test for equal
variances. The two nonparametric tests are the Wilcoxon rank sum z for equal central tendencies
and the Kolmogorov-Smirnov D for identical distributions. Other than for the test of equal
variances in the median column the null hypotheses of no difference are rejected across the
board; the majority of these have a p-value less than 0.01. Even the p-value for the F-test for
equal variances could be considered marginally significant.
The data from Figure 1, Table 10, and Table 11 provide evidence suggesting that offers
from the proposer in the Demand game contain more of the total surplus on average than offers
from proposers in the Offer game.
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Table 11. Test of Differences in Surplus Offers in the
Simple Games
Null Hypothesis

All offers

Median
offers

7.701

2.271

(0.0000)

(0.0373)

1.3290

3.209

(0.0519)

(0.1194)

7.283

2.869

(0.0000)

(0.0041)

0.381

0.500

(0.0000)

(0.0200)

Parametric tests:
Equal means

Equal variances

Nonparametric tests:
Equal central tendencies

Identical distributions

Note: The p-values are shown in parentheses. Parametric test
statistics are the student t for equal means and F for equal variances;
nonparametric test statistics are the Wilcoxon rank sum z for equal
central tendencies and Kilmogorov-Smironov D for identical
distributions.

Do dispute rates differ across the two simple games? Figure 2 displays a histogram of
dispute rates by game type for the same offer intervals in Figure 1. There are two things to
notice in Figure 2. First, for both games the majority of offers in the 0 to 25 interval are rejected.
Second, the biggest difference across the two games is in the 26 to 50 interval. For the Demand
game, the nearly two – thirds of offers in this interval are rejected (65 percent), whereas, in the
Offer game only 14 percent of the offers in this interval are rejected. For the last two intervals
51 to 75 and 76 to 150 the rejection rates are similar across the two games. The results reported
in Figure 2 suggest that rejection behavior differs across the two games. Furthermore, the results
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from Figure 2 have implications for the observed differences in offer behavior in the two simple
games. See chapter 5 for a discussion.

Figure 2. Dispute Rates in the Simple Games

4.3 The Embedded Demand and Offer Games
Just as in the previous section, in this section all offers are expressed in pennies, and as
the amount of the total surplus (pie) contained in the offer. Recall that in the Embedded Demand
game player A (the plaintiff) is the proposer and player B (the defendant) is the responder, and in
the Embedded Offer game player A is the responder and player B is the proposer. So, in the
Embedded Demand game when player type AL makes an offer of 100 to B it is reported here as
225-100 = 125. If the offer from AL is instead 225, then it is reported as 225 - 225 = 0. In the
Embedded Offer game, an offer of 100 from B to AL is reported as 100 – 75 = 25. An offer of 75
from B to AL is reported as 75 – 75 = 0. Therefore, just as the case in the Demand and Offer
games, in the Embedded games, offers that are equal to the strictly rational theoretical prediction
are reported as 0.
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In both the Embedded Demand and the Embedded Offer games the total surplus that is
created in the absence of a dispute is FA + FB = 75 + 75 = 150; the same as the surplus or pie in
the Demand and Offer games. However, in the embedded games, and unlike the two simple
games, the surplus offer set is not limited to being 0 to 150. Offers in these games can be less
than 0 and greater than 150. That is, offers from the proposer can contain less than 0% of the
surplus and more than 100% of the surplus. Note that in PVB only 6 percent (21/351) of the
offers fall outside the 0 – 150 range. The ultimatum game literature suggests that offers typically
contain 0 to 50 percent of the surplus. Thus, in this case offers in the embedded games should
be somewhere in between 0 and 75.
A histogram of the surplus offers in the two embedded games is presented in Figure 4.
There are two things to note. First, the majority of the surplus offers in the two games fall within
the 0 to 150 range. Second, compared to previous research (PVB in particular) there are a large
number of offers that fall outside the 0 to 150 range. In the Embedded Demand game roughly 26
percent (157/588) of the offers fall outside the 0 to 150 range, and in the Embedded Offer game
roughly 29 percent (206/707). Compare these percentages to the 6 percent (21/351) of the offers
falling outside the 0 – 150 range in PVB. Surplus offers over 150 contains more than 100% of
the total surplus and surplus offers less than 0 contains a negative amount of the total surplus. A
more detailed discussion of these offers follows below in chapter 5. For now, it is worth noting
the difference between the offers that fall outside the 0 to 150 range in the two Embedded games.
In the Embedded Demand game the majority of the surplus offers outside the 0 to 150 interval
are greater than 150. That is, they contain more than 100 percent of the total surplus for the
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responder. In the Offer game, the majority of the surplus offers outside 0 to 150 are less than 0,
which means the surplus offers contain a negative amount of the total surplus for the responder.

Figure 3. Surplus Offers in the Embedded Games (All Offers)
The following discussion focuses on the Embedded game offers that fall within the 0 to
150 range. These are the offers that are most comparable to the offers in the simple games, and
are offers where the proposer shows (at least some) willingness to settle. Figure 4 displays
histograms for surplus offers made across the two embedded games. In both games, with the
exception of the 0 to 25 interval, offers are somewhat equally spread across intervals. Notice
that 62 percent (366/431) of the surplus offers from A in the Embedded Demand game fall
within the intervals other than the 0 to 25 interval. That is, over half of the surplus offers contain
more than 17 percent of the total surplus. In contrast, 62 percent (297/484) of the offers from B
in the Embedded Offer game fall within the 0 to 25 interval. This interval contains 0 to 17
percent of the total surplus.
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Figure 4. Surplus Offers in the Embedded Games (Offers 0 to 150)
Table 12 reports the summary statistics for the two embedded games. For the first two
columns, the unit of observation is all individual offers. For the second two columns, the unit of
observation is offers with surplus of 0 – 150. These second two columns will be the most useful
as they can be directly compared to the offers in the simple games. Just as is the case in the
simple games, in the embedded games even though players A and B are randomly and
anonymously paired at the start of each round, the multiple individual offers made by A and B
are not strictly independent observations. This issue is again addressed by using the median
surplus offered as the unit of observation. For each proposer (player A in Embedded Demand
and player B in Embedded Offer) the median offer of all their individual offers is calculated.
This gives one observation per proposer. The statistics in the last two columns of Table 6. are
computed using these individual medians.
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Table 12. Summary Statistics for Surplus Offers in the Embedded Games
Offers 0 – 150

All offers

Median offers

Demand

Offer

Demand

Offer

Demand

Offer

n

588

707

431

484

28

34

Mean

94.2

-16.58

56.4

38.2

83.6

0.37

55

14

50

25

57.5

13

25, 75

25

25, 75

25

25

5

Obs. at mode (%)

12.4

11.3

17

16.5

14.3

14.7

Standard deviation

138.6

129.03

44.8

40

89.4

74

Minimum

-374

-375

0

0

1

-314

Maximum

525

524

150

150

425

125

Rejected offers

155

273

109

88

-

Dispute rate (%)

26.4

38.6

25.2

18.18

-

Median
Mode

-

Again, the discussion for now is on the surplus offers that fall within the 0 to 150
interval. The mean offer of surplus in the Embedded Demand game contains roughly 38 percent
(56.4/150) of the total surplus. The median offer is 50, which means that half of the offers
contain at least one third of the surplus. In the embedded Offer game, the mean offer contains
roughly 25 percent (38.2/150) of the total surplus. The median offer in this case is 25, which
means 50 percent of the offers contain at most 17 percent of the surplus. These results will be
compared to the results from the simple games in the next section.
Parametric and nonparametric test of differences between the amount of surplus offered
by player A and player B in Embedded Demand and Embedded Offer respectively are reported
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in Table 13. For all three columns and all four tests, the null hypothesis of no difference is
rejected. All the p-values are very close to zero. The results provide strong evidence for a
statistically significant difference between the amounts of surplus offered in the two embedded
games.

Table 13. Test of differences in Surplus Offers in the Embedded Games
Null Hypothesis

All offers

Offers
0 - 150

Median
offers

14.87

6.54

4.01

(0.0000)

(0.0000)

(0.0002)

0.8662

0.7563

0.6861

(0.0000)

(0.0029)

(0.0010)

14.47

6.87

4.13

(0.0000)

(0.0000)

(0.0000)

0.3667

0.237

0.5042

(0.0000)

(0.0000)

(0.0010)

Parametric tests:
Equal means

Equal variances

Nonparametric tests:
Equal central tendencies

Identical distributions

Note: The p-values are shown in parentheses. Parametric test statistics are the student t
for equal means and F for equal variances; nonparametric test statistics are the Wilcoxon
rank sum Z for equal central tendencies and Kilmogorov-Smironov D for identical
distributions

For the simple games, surplus offers from player B in the Offer game contain lower
amounts of surplus than offers from player A in the Demand game. The data in Figures 3 and 4,
and Tables 12 and 14 provide evidence supporting the view that similar offer behavior is found
in the embedded games. Just like in the simple games, surplus offers from player B in the
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Embedded Offer game contain lower amounts of surplus than offers from player A in the
Embedded Demand game.
Figure 5 displays a histogram of dispute rates for all offers and Figure 6 displays
histogram of dispute rates for surplus offers 0 to 150. First, in Figure 5 note that for both games
almost all of the offers that contain less than 0 percent of the surplus are rejected. Second,
Figure 5 also shows that almost none of the offers that contain more than 150 of the surplus are
rejected. Given the rejection behavior of the responders in the embedded games the seemingly
large number of offers that fall outside the 0 to 150 range are even more perplexing. If for some
reason the responders were not rejecting offers that contain less than zero percent of the surplus,
the proposers would then be justified in making these types of offers. But empirically, this is not
the case.
Third, in Figure 6, with the exception of the 0 to 25 interval there is little difference
between dispute rates across the games. For the 0 to 25 interval there is a considerable
difference across the two games. In the Embedded Demand game 47 percent of the surplus
offers that fall within the 0 to 25 interval are rejected. In contrast, only 23 percent of the same
surplus offers in the Embedded Offer game are rejected. Compared to player A as the responder
in the Embedded Offer game, player B as the responder in the Embedded Demand game is more
likely to reject surplus offers that contain 0 to 17 percent of the surplus.
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Figure 5. Dispute Rates in the Embedded Games (All Offers)

Figure 6. Dispute Rates in the Embedded Games (Offers 0 to 150)
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4.4 Simple and Embedded Ultimatum Games.
Does offer and dispute behavior from the simple games carry over to the embedded
games? How does behavior in the Demand games compare? How does behavior in the Offer
games compare? These questions are addressed in this section.
A histogram of the surplus offers in the Demand and Embedded Demand games is
presented in Figure 7. For the Demand game almost half of the surplus offers fall within the 51
to 75 interval. These offers contain 33 to 50 percent of the total surplus. The majority of offers
87 percent are in the combined intervals 51 to 75 and 76 to 51. Thus, in the Demand game 87
percent of the offers contain 33 to 100 percent of the surplus. With the exception of the 0 to 25
interval with 38% of the surplus offers, the offers in the Embedded Demand game are uniformly
distributed across the intervals with around 20% of the total offers falling within each. However,
over half of the surplus offers (57 percent) fall within the combined 0 to 25 and 26 to 50
intervals. In this game over half of the offers contain less than 33 percent of the total surplus.
These results suggest that surplus offers are lower in the Embedded Demand game than they are
in the Demand game.

Figure 7. Surplus Offers in the Demand Games
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Figure 8 presents histograms for surplus offers in the Offer and Embedded Offer games.
In the Offer game surplus offers are even more uniformly distributed than they are in the
Demand game. However, 80 percent of the surplus offers fall outside the 0 to 25 interval
meaning that the majority of offers contain more than 17 percent of the surplus. In the
Embedded Offer game the majority of surplus offers (62 percent) fall within the 0 to 25 interval.
This means that the majority of offers in the Embedded Offer game contain 0 to 17 % of the
surplus. These results suggest that offers are lower in the Embedded Offer game than they are in
the Offer game. These findings are similar to the findings of PVB, e.g., Figure 8 is very similar
to PVB’s Figure 3.

Figure 8. Surplus Offers in the Offer Games

Summary statistics are reported in Table 14. The units of observation in the first two
columns are all offers in the Demand and Offer game, and in the last two columns they are offers
of surplus from 0 to 150 in the Embedded Demand and Embedded Offer games. The data in
these tables support the view that offers in the embedded games are lower than they are in their
respective simple games.
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Table 14. Summary Statistics for Surplus Offers in all Four Ultimatum
Games
Simple Games
(All Offers)

Statistics

Embedded Games
(Offers 0 to 150)

Demand

Offer

Demand

Offer

189
85
75
75
17
39
0
150
36
19

189
56
50
50
13
34
0
150
45
24

431
56.4
50
25, 75
17
44.8
0
150
109
25.2

484
38.2
25
25
16.5
40
0
150
88
18.18

n
Mean
Median
Mode
Obs. at mode (%)
Standard deviation
Minimum
Maximum
Rejected offers
Dispute rate (%)

Parametric and nonparametric test of differences between the amount of surplus offered
in the Embedded Demand and the Demand games respectively are reported in Table 15. For the
first two columns, with the exception of the t-test for equal means in the first column, for all four
tests the null hypothesis of no difference is rejected, and the p-values are very close to zero. The
results provide evidence for a statistically significant difference between the amounts of surplus
offered in the two demand games.
Parametric and nonparametric test of differences between the amount of surplus offered
in the Offer and the Embedded Offer game are reported in Table 16. For all three columns and
all four tests, the null hypothesis of no difference is rejected. All the p-values are very close to
zero. The results provide strong evidence for a statistically significant difference between the
amounts of surplus offered in the two Offer games.
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Table 15. Test for Differences in Surplus Offers in the Demand and
Embedded Demand Games
Null Hypothesis

All offers

Offers
0 - 150

Median
offers

-0.9091

7.596

0.072

(0.3636)

(0.000)

(0.9425)

-0.078

-0.7471

-0.1875

(0.0000)

(0.0219)

(0.0188)

-3.08

-7.691

1.069

(0.0005)

(0.0000)

(0.2852)

0.3696

.4461

0.3889

(0.0000)

(0.000)

(0.171)

Parametric tests:
Equal means

Equal variances

Nonparametric tests:
Equal central tendencies

Identical distributions

Note: The p-values are shown in parentheses. Parametric test statistics are the student t
for equal means and F for equal variances; nonparametric test statistics are the Wilcoxon
rank sum Z for equal central tendencies and Kilmogorov-Smironov D for identical
distributions
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Table 16. Test for Differences in Surplus Offers in the Offer and
Embedded Offer Games
Null Hypothesis

All offers

Offers
0 - 150

Median
offers

7.681

5.568

2.065

(0.0000)

(0.000)

(0.0452)

-0.0678

-0.7432

-0.0852

(0.0000)

(0.0180)

(0.0011)

-10.964

-7.409

-3.037

(0.0000)

(0.0000)

(0.0024)

.5118

0.4146

0.6536

(0.0000)

(0.0000)

(0.002)

Parametric tests:
Equal means

Equal variances

Nonparametric tests:
Equal central tendencies

Identical distributions

Note: The p-values are shown in parentheses. Parametric test statistics are the student t
for equal means and F for equal variances; nonparametric test statistics are the Wilcoxon
rank sum Z for equal central tendencies and Kilmogorov-Smironov D for identical
distributions

The data from Figures 7 and 8, and Tables 14 through 16 support the findings of PVB that
offers in the embedded games contain lower amounts of surplus than offers in the simple games.
This holds for the individual games as well. Offers in the Embedded Demand and in the
Embedded Offer games contain lower amounts of surplus than offers in the respective Demand
and Offer games.
Figure 9 presents histograms of the dispute rates in the Demand and Embedded Demand
games. In the Demand game the majority of surplus offers that fall within the 0 to 25 and 26 to
50 intervals are rejected. Thus, the majority of offers contain less than one third of the total
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surplus are rejected in this game. In the Embedded Demand game the majority of the offers are
not rejected. The highest rejection rate is 47 percent on the offers in the 0 to 25 interval are
rejected. Offers that contain lower amounts of surplus are more likely to be rejected in the
Demand game then in the Embedded Demand game.

Figure 9. Dispute Rates in the Demand Games

Figure 10 presents histograms of surplus offers in the Offer and Embedded Offer games. With
the exception of surplus offers that fall within the 0 to 25 interval, the majority of surplus offers
in the Offer game are not rejected. However, 75 percent of offers that fall within the 0 to 25
interval are rejected. In the Embedded Offer game the majority of all surplus offers are not
rejected. Offers that contain lower amounts of surplus are more likely to be rejected in the Offer
game than they are in the Embedded Offer game.
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Figure 10. Dispute Rates in the Offer Games

4.5 Settlement Levels (High vs. Low)
In the embedded games, does the proposer’s offer behavior in some way influenced by
player A’s type, Low or High? Or another way of asking this question, does AH’s unearned
windfall of a higher predetermined judgment influence proposer and responder behavior in the
embedded games? Proposer and responder behavior by A type in both games is analyzed: first in
the Embedded Demand game and then in the Embedded Offer game.
Histograms of offers by A type in the Embedded Demand game are presented in Figures
11 and 12. In Figure 11 a histogram is presented of all individual surplus offers by player A
type. In Figure 12 a histogram is presented of these offers with surplus 0 to 150. There are two
things to note from these figures. First, in Figure 12 note that for offers that contain 0 to 150 of
the surplus show little to no difference between offers across A types in the embedded Demand
game. Second, Figure 11 shows more that in this game almost all of the offers from AH outside
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the 0 to 150 range are in the >150 range, whereas for AL offers are almost equally split between
the <0 range and the >150 range. Of the surplus offers that fall within the < 0 interval the
majority of these are from AL, and of the surplus offers that fall within the > 150 interval the
majority of these offers are from AH. It appears that player A’s type influences only the surplus
offers that fall outside the 0 to 150 range. In particular, A’s type influences whether the outside
offers are in the < 0 interval which contain negative amounts of surplus or in the > 150 interval
which contains more than 100% of the surplus.

Figure 11. Surplus Offers in the Embedded Demand Game by A-type (All Offers)

Figure 12. Offers in the Embedded Demand Game (Offers 0 to 150)
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Summary statistics for the two games by player A type are presented in Table 17. The
results presented further support the view that for offers with surplus 0 to 150 there is little to no
difference between offers from player A types in the embedded Demand game. However, the
results do suggest that when you include all offers there is a difference between the A types in
the amount of surplus offered to player B.

Table 17. Summary Statistics of Surplus Offers in the Embedded Games by A-Type
All offers
Statistics
n
Mean
Median
Mode
Obs. at mode (%)
Standard deviation
Minimum
Maximum
Rejected offers
Dispute rate (%)

Offers from
AL
278
42.3
37.5
75
15.8
93.8
-374
224
86
31

Offers 0 to 150

Offers from
AH
287
125.6
75
25
14.6
145
-74
523
69
24

Offers from
AL
220
54.4
50
75
20
44.5
0
150
52
23.6

Offers from
AH
211
58.4
50
25
19.1
45.2
0
150
57
27

Parametric and nonparametric test of differences between the amount of surplus offered
in the embedded Demand from AL and from AH are presented in Table 18. For the first and last
columns and all four tests, except the nonparametric test of identical distributions for the last
column, the null hypotheses of no difference are rejected. All the p-values are very close to zero
and even the p-value for the test of identical distribution in the third column could be considered
to be marginally significant. For the second column, offers that contain surplus 0 to 150, the null
hypothesis of no difference is not rejected. The results suggest that for offers that contain
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surplus 0 to 150 there doesn’t appear to be any difference in the amount of surplus offered by AL
and AH. But for offers that fall outside the 0 to 150 range, there is a difference between the
amount of surplus offered across A types.
The results are mixed for player A offer behavior, the proposer in the embedded Demand
game. For offers 0 to 150 from the two A types there isn’t much difference in the amount of
surplus offered. But when considering all individual offers from A, there does appear to a
difference between the amount of surplus offered from AL and AH: mainly offers from AH are
more likely to contain more than 100 percent of the surplus, and offers from AL are more likely
to contain less than zero percent of the surplus. AH’s unearned windfall of a higher judgment
payoff appears to influence their offer behavior in the embedded Demand game.
Table 18. Test for Differences in Surplus Offers by A-Types in the
Embedded Demand Game
Null Hypothesis

All offers

Offers
0 - 150

Median
offers

7.79

0.91

2.79

(0.0000)

(0.3619)

(0.0073)

-2.49

-1.029

-5.66

(0.0000)

(0.8352)

(0.0000)

-5.168

-0.796

-2.072

(0.0000)

(0.4261)

(0.0383)

0.2169

0.0576

0.2321

(0.0000)

(0.867)

(0.184)

Parametric tests:
Equal means

Equal variances

Nonparametric tests:
Equal central tendencies

Identical distributions

Note: The p-values are shown in parentheses. Parametric test statistics are the student t for
equal means and F for equal variances; nonparametric test statistics are the Wilcoxon rank
sum Z for equal central tendencies and Kilmogorov-Smironov D for identical distributions
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Histograms are presented in Figures 13 and 14 of surplus offers from player B by A type.
All individual surplus offers from B by A type are presented in Figure 13 and the same offers
with surplus 0 to 150 by A type are presented in Figure 14. Like the Demand game when you
take out the surplus offers outside the 0 to 150 range are omitted the difference between surplus
offered to the two A types is diminished. But in Embedded Offer game when the offers outside
the 0 to 150 range are excluded there appears to be a difference in the amount of surplus offered
from B to the two A types in the Embedded Offer game. Specifically, surplus offers from player
B to player AH contain lower amounts of the surplus than offers to AL.

Figure 13. Surplus Offers in the Embedded Offer Game by A-type (All Offers)

Figure 14. Surplus Offers in the Embedded Offer Game by A-Type (Offers 0 to 150)
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Summary statistics for the Embedded Offer game are displayed in Table 19. The unit of
observation in the first two columns is all individual surplus offers from player B. The unit of
observation in the second two columns is offers 0 to 150. The data in this table further support
the view that offers from player B to player AH contain lower amounts of surplus than offers to
player AL. This difference is greatest when considering all individual offers, but is still present if
the offers outside the 0 to 150 range are excluded.

Table 19. Summary Statistics for Surplus Offers in the Embedded Offer Game by A
type
All offers
Offers 0 to 150
Statistics
Offers to AL Offers to AH
Offers to AL
Offers to AH
n
Mean
Median
Mode
Obs. at mode (%)
Standard deviation
Minimum
Maximum
Rejected offers
Dispute rate (%)

361
41.3
25
25
15
76.1
-75
524
114
31.6

346
-77
1
25
8
144.4
-375
155
168
46

297
42.6
25
25
18
41
0
150
67
22.2

187
31.3
20
25
14
34.5
0
150
22
11.8

Parametric and nonparametric test of differences between the amount of surplus offered
in the Embedded Offer game to AL and AH types are reported in Table 20. For all three columns
and all four tests, the null hypothesis of no difference is rejected. All the p-values are very close
to zero. The results provide strong evidence for a statistically significant difference between the
amounts of surplus offered by player B to AL and AH in the embedded Offer game.
The data suggest that player A’s type does influence player B’s offer behavior in the
Embedded Offer game. Specifically, offers to AH contain lower amounts of surplus than offers
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to AL. Furthermore, as noted above and in section 3.2, the majority of the offers that fall outside
the 0 to 150 range in the embedded Offer game are in the less than 0 interval, and as was just
shown, all most all of these offers are from B to AH.
Table 20. Test for Differences in Surplus Offers to A-Types in the
Embedded Offer Game
Null Hypothesis

All offers

Offers
0 - 150

Median
offers

-13.71

-3.12

-4.466

(0.0000)

(0.0019)

(0.0000)

3.60

0.71

8.663

(0.0000)

(0.0105)

(0.0000)

-10.891

-3.249

-3.057

(0.0000)

(0.0012)

(0.0022)

0.3904

0.1836

0.309

(0.0000)

(0.001)

(0.024)

Parametric tests:
Equal means

Equal variances

Nonparametric tests:
Equal central tendencies

Identical distributions

Note: The p-values are shown in parentheses. Parametric test statistics are the student t
for equal means and F for equal variances; nonparametric test statistics are the Wilcoxon
rank sum Z for equal central tendencies and Kilmogorov-Smironov D for identical
distributions.

Histograms of dispute rates by A’s type in the Embedded Demand and Embedded Offer
games are presented in Figures 15 and 16 respectively. Rejection rates are very similar in the
Embedded Demand game for both player A types. That is, when player A is the proposer and
player B is the responder, rejection rates are similar across A type offers. In the Embedded Offer
game, however, dispute rates are higher when the responder is an AL than when she is an AH.
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That is, offers from B in the Offer game are more likely to be rejected when they are to an AL
than when they are to an AH .

Figure 15. Dispute Rates in the Embedded Demand Game by A-type (All Offers)

Figure 16. Dispute Rates in the Embedded Offer Games by A-type (All Offers)
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4.6 Measured attitudes toward risk and other-regarding behavior

In parts 1 - 3 of the Embedded Demand and the Embedded Offer sessions subjects made
multiple decisions without any feedback prior to playing the respective embedded game. The
results from these decisions serve as measurements of the subjects’ attitudes toward risk and
fairness; which in turn may lead to a better understanding of behavior in the embedded games.
For the Embedded Demand game sessions all the subjects that are player A (1) make 15 binary
lottery choices, (2) make an offer to split 150 in the ultimatum game, and (3) make an offer to
split 150 in the dictator game. All the subjects that are player B (1) make 15 binary lottery
choices, (2) choose a minimum acceptable demand of a split of 150 in the ultimatum game, and
(3) make no choice in the split of 150 in a dictator game. In the Embedded Offer game sessions,
all the subjects that are player A (1) make 15 binary lottery choices, (2) choose a minimum
acceptable demand of a split of 150 in the ultimatum game, and (3) make no choice in the split of
150 in a dictator game. All the subjects that are player B (1) make 15 binary lottery choices, (2)
make an offer to split 150 in the ultimatum game, and (3) make an offer to split 150 in the
dictator game.
Figure 17 displays the results from the lottery choices. Represented by the dark line, a
risk neutral player switches from the safe choice to the risky choice in lottery 8. For the most
part, subjects’ choices are consistent and monotonic. That is, most of the subjects (93/124) do
not change from the safe choice to the risky choice more than once. Based on their choices in
the lotteries subjects are placed in three categories (1) risk seeking, (2) risk neutral to moderately
risk averse, (3) strongly risk averse (This lotter choice mechanism does not provide a distinction
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between risk neutral and moderately risk averse). For the embedded Demand game 37 percent
of subjects fall in the risk seeking category, 45 percent fall in the risk neutral to moderately risk
averse category, and 18 percent fall in the strongly risk averse category. For the embedded
Offer 32 percent of subjects fall in the risk seeking category, 53 percent fall in the risk neutral to
moderately risk averse category, and 15 percent fall in the strongly risk averse category. These
numbers are similar to those in C&C, who had 21 percent, 49 percent and 30 percent
respectively.

Figure 17. Fraction of Risky Choices for the 15 Binary Lotter Choices

Table 21 displays descriptive statistics for parts 2 and 3 of the two embedded games by
the player making the offer. As above, offers are expressed as deviations from the rational
prediction, or in this case the amount of the 150 pie that is available. For both games, the mean
surplus offers in part 2 of 66.2 and 68.4 contain around 45 percent of the surplus. The modal and
median surplus offers of 75 for part 2 in both embedded games contain around 50 percent of the
surplus.
The mean surplus offers in part 3 are similar across the two games (52.4 and 51.6).
These offers contain roughly 33 percent of the surplus, which are a little lower than the
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respective mean offers from part 2. The most noticeable difference in the offers is found in the
modal and median offers for the two dictator games. When player B makes the offer the modal
and median offers of surplus are at 0 and 50 respectively. However, when player A makes the
offer the modal and median offers are 75 and 75 respectively.
Table 21. Summary Statistics for Surplus Offers in Parts 2 and 3 of the Embedded Game
Sessions
Embedded Demand game
Embedded Offer game
Part 2
Part 3
Part 2
Part 3
A's
B's
A's
B's
A's
B's
Statistic
Offer Demand
Offer
Offer Demand
Offer
n
28
28
28
34
34
34
mean
66.2
70.8
52.4
68.4
65.3
51.6
median
75
75
67.5
74.5
75
50
mode
75
75
75
75
75
0
Observations at the mode (%) 46.4
20.6
28.6
26.5
38.2
20.6
standard deviation
26.7
30.5
33.9
34.4
34.7
42.2

The choices made in parts 1-3 of the embedded games sessions are used as measurements
of the subjects’ attitudes toward risk and fairness. The models of offer and dispute rate behavior
that were presented above in equations (1) and (2) of this chapter are based on the subjects’
attitudes toward risk and fairness, and are used in the current study to further investigate
behavior in the embedded games. Table 22 presents the results of a random effects regression on
individual offers (equation 1) from the embedded games from part 4 of the two embedded game
sessions.
Since tastes for fairness are unobservable in the experiment, the player making the offer
cannot be certain that a given offer of surplus will be accepted or rejected. Thus, risk aversion
may cause the proposers to offer more of the surplus in order to avoid the risk of rejection. The
results in Table 22 support this claim. Looking at the embedded Demand column, the coefficient
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on strongly risk averse is positive and statistically significant at the 1 percent level. When player
A is the proposer, those players that are strongly risk averse offer higher levels of the surplus
than risk neutral and moderately risk averse players. Looking at the embedded Offer column of
Table 22, the coefficient for risk seeking is negative and statistically significant at the 5 percent
level. When player B is the proposer, those players that are risk seekers offer lower amounts of
surplus than risk neutral and moderately risk averse players.
The results also suggest that offer behavior is consistent across the simple ultimatum
games and the embedded ultimatum games. The coefficients for making an offer in the simple
game less than 50 and making an offer in the simple game that is more than 75 in all four
columns are significant at the 1 percent level. Those proposers that make offers of less than 50 in
the simple game make offers containing lower levels of the surplus than other proposers in the
embedded game, and those proposers that make offers of more than 75 in the simple game make
offers containing higher levels of the surplus than other proposers in the embedded game.
In the embedded games the payoffs and costs in the event of a dispute are common
information. For the responder, player B in the embedded Demand and player A in embedded
Offer, and unlike the proposer in these games, there should not be any uncertainty about the costs
or payoffs in the event of a dispute. There is common information on what the offer is from the
proposer and the respective players’ dispute payoffs/costs. Thus, for the responder attitudes
toward risk should not, in theory, have any effect on whether an offer of a given surplus is
accepted or rejected. The results presented in Table 23 provide support for this claim. The
coefficients on risk seeking and strongly risk averse for all the columns are nowhere near being
statistically significant.
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Although risk aversion appears to not influence dispute behavior, player A’s type, H or L,
in the embedded game affects the likelihood of there being a dispute. For all offers in the
embedded Demand, the coefficient on A’s type is negative and statistically significant. This
suggest that the responder is less likely to reject offers from an AH than an AL. For all offers in
the embedded Offer game the coefficient on A’s type is positive and statistically significant, and
suggest that when the responder is a type AH, a dispute is more likely to occur in this case. These
conclusions are supported by the dispute and offer behavior reported above. In embedded
Demand offers from A and particularly AH contain higher levels of surplus. The higher offers
received by player B from AH lead to a lower propensity to reject these offers for B. In
embedded Offer offers contain lower levels of surplus; especially offers made to an AH. The
lower offers to AH lead to a higher propensity to reject a particular offer of surplus for these
player types.
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Table 22. Explaining Offers in the Embedded Games
All individual offers

Risk seeking or neutral
(switch at or before lottery 9)
Strongly risk averse
(switch at or after lottery 14)
Average acceptance rate of previous
periods (fictitious play belief)
Offers less than 50
in part 2
Offers more than 75
in part 2
offer is lower in part 3
than in part 2
Player A's type (L or H)

Constant

Observations, Subjects
R-squared

Offers with surplus
0 - 150

Demand

Offer

Demand

Offer

-12.736

-65.195*

-0.278

-6.082

(15.035)

(35.309)

(3.838)

(9.561)

36.272***

-19.448

0.595

4.285

(12.557)

(12.421)

(3.469)

(2.675)

2.616*

6.164***

0.467

0.252

(1.451)

(1.565)

(0.273)

(0.259)

-42.02***

-45.54***

(1.564)

(1.837)

-59.93*** -90.702***
(9.639)

(11.607)

138.94***

92.815***

(10.498)

(15.053)

(1.893)

(2.364)

-15.079

11.575

-1.29

-3.708

(11.411)

(12.451)

(3.137)

(2.634)

0.259

-2.141*

(1.212)

(1.221)

56.995*** -80.827***

57.951*** 52.347***

(6.841)

(6.819)

31.281**

69.226***

(15.037)

(15.254)

(3.176)

(2.779)

560, 28

673, 34

416, 26

473, 33

0.639

0.46

0.899

0.88

62.741*** 64.963***

Notes: Random effect regressions, standard errors in parentheses. * significant at 10%; **significant at 5%;
*** significant at 1%.
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Table 23. Explaining Dispute Rates in the Embedded Games
Dependent variable:
1 = reject & 0 = accept

Risk seeking or neutral
(switch at or before lottery 9)
Strongly risk averse
(switch at or after lottery 14)
Average offer from previous
periods (fictitious play belief)
Demands less than 50
in part 2
Demands more than 75
in part 2
Player A's Type

Constant

Observations, Subjects

All offers

Offers with surplus
0 - 150

Offer

Demand

Offer

Demand

-0.065

0.416

0.337

0.245

(0.202)

(0.420)

(0.566)

(0.693)

-0.135

0.129

-0.433

0.237

(0.129)

(0.243)

(0.407)

(0.390)

0.001***

-0.0001

0.002***

0.0001

(0.000)

(0.0001)

(0.001)

(0.0002)

0.436***

-0.251

1.236***

-0.624

(0.159)

(0.342)

(0.478)

(0.569)

0.495***

-0.169

1.056**

-0.259

(0.164)

(0.293)

(0.483)

(0.483)

0.407***

-0.219*

-0.589***

0.044

(0.103)

(0.122)

(0.184)

(0.151)

-0.552***

-0.984***

-0.552*** -0.584***
(0.108)

(0.205)

(0.184)

(0.320)

673, 34

560, 28

473, 34

416, 28

Notes: Random effect probit, standard errors in parentheses. * significant at 10%;
**significant at 5%; *** significant at 1%.
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CHAPTER 5 DISUSSION
The experimental results of this study demonstrate that subtle manipulations of the offer
structure and framing of the ultimatum game have significant effects on the observed offer and
dispute behavior in this game. Offer and dispute behavior are analyzed in four different
ultimatum games: the Demand game, the Offer game, the Embedded Demand game and the
Embedded Offer game. The Demand and Offer games are versions of the standard simple
ultimatum game in PVB. For the Embedded games, the Demand and Offer games are the
ultimatum games that are embedded within a stylized legal bargaining framework of their
respective Embedded games. The Demand and Offer games, for both Simple and Embedded, are
differentiated by which player is making the offer.
As presented in Chapter 1, the main research objective is to test the following
hypotheses: H1-Simple, H1-Embedded, H2-Demand, and H2-Offer. The H1 hypotheses are
regards to an offer effect in the simple and embedded games. Does the structure of the game,
demand versus offer, have an effect on the observed offer and dispute behavior in the Simple
games and in the Embedded games? The H2 hypotheses are in regard to offer and dispute
behavior across the simple and embedded games. For both the Demand and Offer games does
changing the framing of the game have an effect on the observed offer and dispute behavior?
The offer effect is tested here in both the Simple and Embedded games by, holding all
else constant, simply changing which player is the proposer. The results from the Offer game
(the standard ultimatum game) are consistent with previous experimental research. Behavior
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deviates from rational prediction. The mean and median offers contain roughly one third of the
surplus and dispute rates are around 24 percent. The results from the Demand game deviate even
further from rational predictions. The mean offer in this game contains more than half of the
surplus and the median offer contains roughly half of the surplus. Dispute rates, however, at 19
percent are similar to the dispute rate in the Offer game. The difference between the Demand
and Offer game is subtle (switching which player is the proposer). Given this, it is expected that
there would be little to no deviation in behavior across the two games. The data, however,
suggests that the research null hypothesis, H1-Simple, of no offer effect in the simple games is
rejected.
In the Embedded games, player B always incurs a cost, and player A always receives a
payoff. Whenever player B is making the offer it is an Offer scenario. That is, player B is
deciding the amount of his cost and player A’s payoff. On the other hand, when player A is
making the offer it is a Demand scenario. Now player A is deciding the amount of her own
payoff and subsequently player B’s cost. Given this, the offer versus demand aspect of the game
is more explicit in the Embedded games than it is in the Simple games. The amount of surplus
offered to the responder in the Embedded games is substantially less when B (the defendant)
makes the offer in the Embedded Offer game, than when A (the plaintiff) makes the offer in the
Embedded Demand game. The data suggests that the research null hypothesis, H1-Embedded,
of no offer effect in the Embedded games is rejected and that there is an offer effect in the
Embedded games.
The data suggests that the observed offer and dispute behavior in the Demand and Offer
games does not carry over to the Embedded Demand and Embedded Offer games respectively.
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Offers of surplus to the proposer are significantly lower in both of the embedded games
compared to their respective simple games. Although offer behavior is closer to prediction in the
embedded games than it is in the simple games, it still deviates from it substantially. Dispute
rates are lower in the Embedded games as well. Proposers offer less surplus and responders
reject fewer offers as a fraction of all offers in the Embedded games than they do in the Simple
games. This all suggest that there is a framing effect in ultimatum games and that it has a
significant effect on the observed offer and dispute behavior in these games, and that the null
hypotheses H2-Demand and H2-Offer of no framing effects are rejected.
In the embedded games player A can have one of two types, AL or AH and are
differentiated by having either a low judgement payoff or a high judgment payoff. Research
hypothesis H3 asks whether this difference between payoffs has an effect on the observed offer
and dispute behavior across the two A types. For offer behavior in the Embedded Demand game
the results show that A’s type only has an effect on the surplus offers that fall outside the 0 – 150
range of surplus. In particular, they show that surplus offers from AL are more likely to contain
less than zero percent of the surplus (less than 0 surplus offered to player B) and surplus offers
from AH are more likely to contain more than 100 percent of the surplus (more than 150 surplus
offered to player B). For dispute behavior, the results show that there is little to no difference in
dispute rates across A’s type when player B is the responder. In general, the results suggest that
AH’s unearned windfall of a higher judgment payoff influences his offer behavior but not
necessarily player B’s dispute behavior. In particular, they suggest that a player AH is willing to
take a loss in the Embedded Demand game.
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For the Embedded Offer game a large number of surplus offers fall outside the 0 – 150
range, and the majority of these surplus offers are less than 0. Out of these offers that are less
than 0, a majority of them are from player B to AH. This suggest, just as it did for the Embedded
Demand game, AH’s unearned windfall influences the observed offer behavior.
The null hypothesis H3 of no difference across A types in the embedded games is
rejected. In both games AH’s unearned windfall of a higher judgment influences offer behavior.
In the Embedded Offer game AL is more likely to reject surplus offers that contain lower
amounts of the surplus than AH.
The initial intent behind this study was the replication of PVB, as such the design and
structure of the embedded games used here closely mimics the embedded game in their study.
A limitation to this is the different A types. This along with large number rounds being played
and only a fraction of those actually paying out are potential sources for the large number of
surplus offers that fall outside the 0 – 150 range. In hindsight, a better starting point is to analyze
behavior in a simpler version of the embedded game, one where there is only one A type to
match that of the simple games.

At the very least it is a starting point to address the issue of a

large number of surplus offers falling outside the 0 – 150 range. This being said, the Embedded
Demand game and Embedded Offer game are complete information versions of the Signaling
and Screening games respectively from Pecorrino and Van Boening (2018).
The null hypothesis H4 ask whether attitudes toward risk have any effect the oberseved
behavior in the embedded games. It is not clear what if any effect that attitudes toward risk have
on the observed offer and dispute behavior in the ultimatum game. Results are inconsistent
across all offers and offers 0 – 150. When considering all offers attitudes toward risk may have

78

an effect on offer behavior but when considering only offers 0 – 150 there is no effect. It is
unclear what can be ascertained from the results in regards to the effect that attitudes toward risk
have on the observed behavior. A better research design will allow for capturing measures of
risk aversion and using them to better understand offer and dispute behavior in the ultimatum
games.
The main goal of this study was to analyze the roles that strategic self interest and otherregarding preferences have in offer and dispute behavior in ultimatum games. The extent to
which this is possible is influenced by the limitations of the design of this study. However, the
results presented here do shine a little light on the behavior in ultimatum games. The principles
of loss-aversion suggest that people are more willing to reject a loss than obtain a gain. Player B
is always incurring a loss, and tends to make offers that contain less of the surplus. Furthermore,
when player A is making the offer, player B is more likely to reject offers that contain lower
amounts of the surplus. In the context of the simple games and especially the embedded
ultimatum game, it appears player B is trying to limit her losses.
Player A is always making a choice over a payoff. When player A makes the offer the
bargaining process is viewed as a taking scenario. It is shown that in this case, player A makes
surplus offers that contain more of the surplus than player B. The other-oriented notion of the
do-no-harm principle suggest that people have an aversion to harming others for personal gain.
It may be the case that the higher levels of surplus offered in the Embedded Demand game are
the result of player A having an aversion to making themselves better off at a cost to someone
else. Inequality aversion may also have a similar effect on the offers made in this case.
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A more self-interested notion is that the higher offers from player A are a strategic
response to player B rejecting at higher rates the offers that contain lower levels of the surplus.
Results show that offers that contain lower levels of the surplus are rejected at higher levels
when Player A makes the offer (the Embedded Demand game) than when player B makes the
offers (the Embedded Offer). That is, player A could just be responding to player B’s dispute
behavior.
The implications of the results of this study for bargaining directly are difficult to make.
In the embedded games the player’s type, A (plaintiff) or B (defendant), is randomly determined
at the start of the game and remains the same for the duration of the game.

In the real world,

whether you are a plaintiff or a defendant is not always randomly determined. An action taken
by one of the parties involved resulted in a legitimate legal claim against the other. The
artificialness of the embedded games themselves and the sterilized environment of the lab are
missing a lot of the actual motivations and sentiments that are involved in an actual legitimate
legal conflict between two parties. Principles of loss aversion most surely still apply to the
defendant’s behavior in the real world, but the other regarding notions of the do-no-harm
principle and inequality aversion most likely are still involved but play different roles. For
example, in the embedded games inequality aversion moves surplus offers closer to equal-split
predictions, but in an actual legal dispute inequality aversion could move offers closer to rational
prediction. However, the notion that offer and dispute behavior differs across plaintiff and
defendant surely crosses over to actual legitimate legal disputes.
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Instructions for the Embedded Demand game.
Instructions are similar for the Embedded Offer Game
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